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S1QM Scratch ’a Win Rebatel 


Tluto GameWorks^ 

Alao recently released, Turbo GameWorks 
Is what you think it in “Gemes" and 
“Worka” Games you can play &wif 
(like Ghees, Bridge and Go-Moku), plus 
the Works—which is how oompuier 
games work. M the secrets and snategies 
of game iheoiy are there for y3U to leant 
You can play the games “as is" or mod% 
them any wrtilch way you want Source code is included to let ycfu 
do that, and whether you want to write your own games or simply 
play the off-theshelf games. Turbo GameWarks will give hours of 
diversion, education, and intrigue. George Koltanowskl, Dean 
of American Chess, and 
former President, United 
States Chess Federation, 
reacted to Turbo Game- 
Works like this: “With 
Tuito GameWa’ks, 
you're on jmr way to 
beoomiag a master chess 
pktyer." And Kit Woolsey, 
writer, author, and twice 
Champion of the Blue cam.warte 

Ribbon Pairs, wrote, the worM’s most pcpilar card 

game—BHcfeis... even pregnam your own Wdmgand 
scoring oonventtona” Suggested retail; 109.96. Use a $10.00 
Scratch 'n Win Rebate and you’re talking an incredihie 159.95/ 
Minimum memoiy: 19SK. 



ftecogmliof} for Sortafxt hHmational Aas came from iwwiessL trade, and ami inckjdes boftt pfodtxi 
imards arid awards tor techtx^ exci^terKS and 

— ^iiiMhrlci'« Ci^. Comtirg Samf 



YQijif I 

u?nh*-HW Of*!*'*''' Sie.0B Scratch 'a Win Rebatel 

Tuitto GraphJx TooRxxs^ 

It Includes a liteaiy of graphics routines for 
Turbo Pascal programa lots even 
, beginning programmere create hlgh- 
resolution graphics with an IBM, Hercules," 
or compatible graphics adapter. Our Turbo 
Grapbix Toolbmt includes all the tools you'll 
ever need for complex buHnees graphics, 
screen images to memcsy. It oomes 
complete with source oode^ ready to oompUa Suggested retsi: 
$69M hut with a $10.00 Scratch ’n Win Rebate, aoJy$89J9& 
Minimum memory: 


S16M Scratch 'a Win Rebatel 




TheU'^'I'Speriente* 

Tlitor® 2.0 

The new TUrbo Tutor can take you 
from “What’a a computer?” through 
oomplex data structures, assembly 
lang^es, trees, dps on writing long 
programs in Turbo Pascal, and a high 
level of experUse. Source code for every¬ 
thing is included. New Eiplit screens allow 
you to put source text In the bottom half 
of the screen and run the examples in the top half. There are 
quizzes that ask you, show you, tell you, teach you. You get a 400- 
page manual-whlch Is not ea daunting as it sounds, because 
unlike many software mflnualR , it was not written by orangutans. 
Suggested retail: $6995. Use a $10.00 Scratch 'n Win Rebate and 
you’re down to an unheard of $89,951 Minimum memory I92K. 


How to use Seratclt ’o ¥fia Rebates 

It's really simple. You purchse lie product between 9/5/86 and 3/31/87. and 
return de license agreement along with dated prool ol purchase and your rebate 
card. We’ll mail you a check tor $10.00 on single product purdases or a check lor 
$15.00 when you buy an advertised "bundle''—vriiich means our Turbo Pascal 
Jumbo Pack, or Turbo Lightning and Lightning Word Wizard, or Rellex; The Analyst 
and Reflex Workshop, or SideKick and Traveling SideKick. (Resiriclions do apply. 
See Oflicial Rules on back ol Inslant Wnner card}. 


Send a buck fo the baalf 

If you'd like to help America's eltort to recapture the America's Cup from Australia, 
you can make a lax-deduclible donation to "Heart ol America" Challenge. 11 
South LaSalle SL, Suite 1670, Chicago. Illinois 60603 



5aiidesi(ps g&t&aied 
firym Shore Saifs' Turbo 
Pascaf pmgiairts 
























Turbo Pascal Programming 


Tui^EchtorToolbGK''^ 

CODE H0oently released, we called our new 
HpUKyi rji^^ Editor Toolbox a “eonstrucdon 

■^" ^ 1 to write i?our own word pKX3essor 

Peter Fbldinam of KJM^azino 
a^vereditipreUyweEMth,^ Wte 
M your own woidpixxjessor'pwgpain for 

mteimecMs level piogLwmerSjWl^ 
Jots of help in the hnn ofprewrMen 
ppocedures oovoiing eveiytJUng hvm word wwp topuil-down 
windows.'" Souroe code is included, and we also include M1 ok> 
Star, a M-btown text editor with pull-down meriue and window¬ 
ing. It Interfaces dlrectty 
with Turbo Ughtnln^ 
let you spell-check your 
MlcroStar fflea Jerry 
Fbumelle of BYTE 
magazine said, ^'Ihe 
new TiMx) Editor 
Toolbcxis the Tlrrbo 
J^sca/source code 
to Just ^joutanytlung 
you ever wanted a PC- 
compaUble text editor to 

da" Suggested retalL 169.95. Use a 110.00 ScraJteh 'n Win 
Rebate and youll get aE this for only $69. W! Minimum 
meimiy: 19^ 


fltoo Scratch Vr Wia Bctata! 


TuiixyProlo^ 

"Boriand IntHmOmai, Inc. b 
gunnlngQDlDUm^lrackinthe 
arddd^Jnteilf^eEioe^edgln- 

iM rldfrigatoanjaj]6(irld97lirbo 

iip ffiCOiwWfffiB 

Engineering TImea 

w jfiinXEuM|j||H||B A[idsoweare.Ournew1\]rbo 

Prolqg has drawn lave 
revlBWB—which we think are 
well deserved—because Thitio Prolog 
brlngb ^-gener^ation language and superoompiiter power 
to y]ur IBM PC ard cnmpaublea Turbo Pinl^ 

6p^ ampller fiir the aitiflcial totel)]@enoe language, 

I^lcg, which iB probably one of the meet powerfiil 
programming languages ever cnnceised We made a 
worldwide Impact with Hiiho Faecal and you can ejqjea the 
same results and revoludon flom Tbibo ^Iqg, the natural 
language of artificial intelligence. Danjd Bubtri, wiping In 
M said, ‘Thibo Phoiqg ofibwgenereljy the Jhstest and 

meet approachahte impfementatlbQ ofi^Jci$”Suggested 
retail, 199.96. Ifee a 410.00 Scraleh ’n Win Rebate and that 
goes down to only $89.96! Minimum menray; 384K, 


MfCfoSlar fiie difectory 
accessed typull-dom me/tu 


Analytic^ database manager. Provides complete, new look 
at data normally hidden hy programs like 1-2-3* and dBASE * Best repori generator 
for, and complement lo, 1-2-3. 

importart new additron to fletlex. The Analyst. Gives you 22 
dilferent lempiates to run your business rigbl 

Comptete RAM-resideni d^ktop managemenl includes noiepad, dialer, 
calculalor and more. 

Electronic version of business/pafsonal diaries, daytime 
organizers: works with your SideKlok tiles; importanl prolassional tool. 

tfp Keyboard enhancer Simple macros (urn 1Q00 keystrokes into 1 Also 
encrypts your files lo keep confidential files confidential 


TtMtO FASCAL l#Miniiivn nwvr l?SK: ftckj«$ eO^f WHT SCO kiati#6)« ISHM M3-OOS »nJ CP^-B6 ^^pkspn 
CP^W-IO wrsicii nihirvn memoiy eoe/ mti SCO leatur^ m avails rUMOiUirAflylSf TOOLBOX Minmijm 
memory 12BK CIVU-SC iMHiun nwnoiy ^8K rtequire; Tmba >^l ZO or TOHO &tAfHa TOOLBOX' 
Miwrun memoiy 19?K Requires ^/MS-DOS a.^ur iMer, Tifbo P^icij 3.0. and ISU CGA. Ueroie htarachrumfl Cad « 
eqMvsietv nmiO fUT0Bk.t MinrTuii ranuri' 1021C. Ce/M-SC versicfi iMiiivn memory 4SH Requires PC^WS-DOS 
ZO or mef and Tutw Past^al 30 niRVO fWTWI JOOIBOM' Minnvn ir«n>Dry mH fteipres PC^ DCS 2.Q 9 taler 
and TuriH Pascal 3.0. TUfiBO GAMXtOBXS" Minrun msnorii' HeqraeS POtytS-OCS Zdv leMr jod Ttrho 
l>fical 30 mmOnlOurfi* Mtoifrun memory 384K RfHfC TmBIULrsr Mtoinuii iremoy 384K Rerpies IBM 
CCA, Herciics MonoctirKiH' Card ur erpMvalom. Wolty mltl Intel's AlH<rti8oard-PC Vd -AT; AST^ RAMmgei and nAMptqcr' 
Al OmOram s Liierty-lt end AT; Teow s S40IBM’s EOAitid 3?WPG; ATArs 0300 nd others BSXtIX 
WOmSHOB* Mithiiuii memory 3S4K. RH]ifies H^x The Analyst TtOtBO ueWTMNG' Mmun (wiivy ZSfiK. Iwd 


Works with all yen programs and checks your spelling while 
yoo type} includes 80,0[>0-word R^om House* Concise Word List and 50,000- 
word Random House Thesaurus. Foreturmer of Turbo Lightnir^ Library' 

Includes ingenious crossword solver and six ether word 
challenges. El you re info programming, Lighlning Word Wizard is also a devefopmenl 
tooltxix arid Ihe technical relerence manual for Turbo Lightning 


Ail Sorlail produce se reBolered Iradeivts or Iridefnviu at Barlstid InterrtaUflnal. Iik. « Borlant/Arulyiica, Inc. TmtH 
LrohinrH) Library is a bjrienm d Borland miefnaiionai inc AST lirt»|.E«. RAUtpqoe* AT, Adi^ifkageererffejin. Sn^Pr^nm, 
30 Pel! are] RAU^iage' se Vodeinarks ul AST Reancti, Inc. Lour 1 >2.3 is j regiMered EridefTwli of Lotos OerekipnKfil Corp 
dfiASE e. a registered irademarh ol AshKr.Taie IBM m a looeiofni iraderuL qi indaTijittQnai Bifiines liUchine$ Ctop. Random 
Hous« IS i reqisleted itiileiwit ol Rarvmm Bouse. Me BFcutes is a bidemarl! oT HMiAes Cortiputia Tedmotagy CPVM is a 
reqiste^ed irademarli al Di94al Reseacti. Inc. Travelhg Selel^rcli is noi in an^ way associolM] wilb Traveling Soltware, Inc ol 
Sentte. wastw#on C^wriffu 1966 eofiand imetwiortj Bi-ififSA —^ 


Lightning Turbo Pascal 3.0 leqiiied lo hH skhicc ende. SMIBIICX* Mtutrun memory IZfiK. mAkfUBMt £0!lCftiCf' 
UMvirvn fwmt Z5W SWCWilir Hkimiiii iwnory IZBA Tci IBM PC, AT. XT, PCjr wd HuecatmattilBS only. 
ivams PCtUS.DOS Z.Q or lalir. 
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How Borlajid is helping bring the America’s Cup back to America! 


“I think those 
who grasp the 
technology will 
prevail” 

M afiore, PreaidflnC, 
flboiw Qo., A'SjSfpart, f" 



- HtAPJOf MV\tM:A • 


Kahn at f/?£ helm of 

Amenca's Ctip chaiiengef 'Vear: ot Amenra 
wth Shore Saits' PresaJeni Bsti Share 


ail-maktog is taraditaonal—a craft—but I think 
we’re hu^e stepa ah ead of the competition when we 
get involved with higher technology," a^ Shore. 

He and Shore Sails' 17 dif ferent franchised sail lofts 



in the U.S. are in what Shore descrihes as a “highly 
competitive husiness, whether it’s America’s Cup racing 
or any race." And he adds, “You guys (Borland) do good 
stuff that’s affordable, which is one of the reasons wliy 
we wrote all our sail design programs in Turho Pascal*” 

“These days," he s^, “there are many parts to a 
sail and Turho Pascal lets us arrange all the parts 
property. We design what the garment industiy calls 
a ‘marker’—and rely on Tmbo Pascal to do 
critical things like getting thread lines 
in the same direction as load lines. 

We take the diskette to our new 
1350,000 laser cutter, which follows 
the Pascal program precisely, 
draws out the sail and cute 
out the sail. We glue and 
sew and you’ve got the 
best there is." 


Jim of Afnenca" sponing Os mw 
SortanO sptnnakm. surfing domimnd, 
SM Cnii Cafifom 


“The wrong sails will sink 
youp chances—if not your boat 
—so we wrote Turbo Pascal 
programs” 


T he right sail design, at 
the i^t price, i^t now, 
has to happen in 17 dl^rent 
Shore Sails Lofts amns 
America. 

It had to happen with 
America’s Cup challenger 
Heart of America which 
carrieB Shore sails—and it 
has to happen with the (cun 
rently) 700 different boats 
that Shore Sails has m their 
■Rirbo Database “Ibolbax." 

Sail design, sail pricing 
and "beating the handt 
capper^ are all done at Shore 
Sails with liuho Pascal 
In case you don’t koiw 
the sharp end from the blunt 
end of a boati the right sail 
design for any boat is more 
than design and price. It’s 
tactical advantage. Design¬ 
ing sails that take the 
greatest advantage of the 
boat’s basic design and 
rigging without getting stuck 
wfth a heavienthan-dssirable 
OfOdal Handicap. (Handi¬ 
caps can eat your chances 
faster than a Great White.) 

The “right sail" design 
bends hut doesn’t break the 


racing rules written by, 
amongst others, MOBG 
(Midget Offshore Baclng 
Ghib) or lOR (hiternatiDnal 
OiMiore Buies). Turbo Pascal 
epllls out "right sail” designs 
for Shore SaSs BO their cus¬ 
tomers tend to “handteap" 
the Buies Cominlttoe instead 
of the other way around. 

Shore Sails’connection 
with Borland doesn’t end 
with Turbo Pascal and our 
DaiabaseTbolbox. 

Shore’s Fhwler has also 
written SuperK^ macroB 
for “every file we have" and 
says, “We’d be last without 
them.” 

He uses SideKick* to dial 
every phone call and Side- 
Kick’s Notepad to commun¬ 
icate between all the Lolls, 
0£(ylng, “Thatwaywedonx 
need a word prooesaor." 
Shore Sails also uses’ftrrho 
lightning* and Reflex: The 
Anjaiyst* 

So why so many Borland 
products in one company? 

Wm Bowler says, "We’d he 
sunk without theml" 




■nereis no®®” 


designs 

Ifotn Stwe $^’ fdfbo 
Pascal fffogwm. 











Borland’s Instaat Winner Game 



Scratcli this card now and you could instantty 
win S free round-trip airline tickets to Australia 
for the America’s Cup Bace! 

First Prize ($10,000 value!) Includes 
accommodations for two in Perth, Australia 
during the final America’s C5up races, which _ S6,89s 

start January 31,1987. See America win it 
back after our onJyloss in 134 years! There’s 
more than one instant winner in Borland’s 
Instant Winner Game, because you could win one of two new $6,895 4-WD 
Suzuki Samurai convertibles, ^ ora$4,995ASTTurboLaser” 
printer, or a $4,499 Toshiba T3100,™ or a 

$2,399 Toshiba T1100™ Plus, or a $595 

AOT SixPakPremium”', or a $69.95 Traveling SideKick,®or 
any one of hundreds of other Borland products—and at 
the very least a Borland Rebate Coupon, 
good for $10 off any single product or $15 off 
any bundled product offer! 





$4,49S 


$S9M 


See OfiQcial Rules on the back of this card for details. 


Don^ Tbare wm be a aeoondKihmioe drawing for die irtp iTiKJt daimfid by 1^/30/06. Tliare'e also 

l]y awe?. M rebaba ooqponG ane good fior pnoduoia purohaaed PttximJL prtnea abt^e are suggested Mbd pdoea 



Second-Chance 

Sweepstakes 

Entry! 

We're running two Second- 
Chance Sweepstakes drawings 
to award the trip and cars. 
They w/ff fie won by some¬ 
one—it could be you! Fill in the 
entry coupon and mail it now. 
Winners will be notified im¬ 
mediately, because the final 
America's Cup races start in 
Australia on January 31,1987, 
and you'll have to pack 
in a hurry. 

{Yov wUftieeda vaiki pa^pod and the aMity 
to conyif^h&xf Austrian msiim 
EnQfishtanguaQe.) 

Name _ 

Address _ 

City ____ 

State __Zip_ 


Rub the sftver box to reveal whether 
you wm a prize or get a rebate coupon. 
Then fill in the second-chance entry J 
blank to the right 












DFf IGIAI RULES ^ BORLAND INSTANT WINNER GAME 

1. NO PURCHASE NECESSARY: To pamapat^ you may obiran a yaniB cant ifi&BfiDd iEito tha Octalnf. Nawmbar. DacBniiwf. or January issiia of ibifoDawing ma^acin^: Pl^ World PC Ticb Journal: PCMagazna Vnu may also obtain a 
gaow card by marling a salf- addiessad stamptttenwlD|ieiD: SarlaniJniematirmal GameCanl P.O Bo* S70, WiHw^ CT P6897. {WashifiQton State residents a«nd self-addressed envelope) Liinl tmeyaioe perstamped lej^t Allriquasis 
must be received by January IS, 1907. 

2, TO PLAY: Remove the mb-off area on the game eanl to ravaal whal prize pr rebate offer you have obtaiiwiL 

S. PRIZED/RE SATES: Seoealh ibe mb-aft area one of the loffowing prizes may be revealed: TiipforTwo le America'a Cop Races er S10,DDO: 13^ Suzuki 4W Samurai ConvarlibiB or SB,095; ASTTurbu Lasii; Tesbiba 1100 Portable Com¬ 
puter; Toshiba 31 GO Portable Compoiet; ASTSixpatcpraroum^ AST Advaniagapremium; AST30PailQ ASTRampaye: ASTRampapAT; Free Srnland'Pmf lid, or you mgyoblarn the fobowina rebate offer S1Q lebale offer on any mdividuBEpiiDitoct 
01 SIS rebate offer on any single advertised Borland bundle (See rule #11 for prize details^ 

4. PRIZE CLAIMS: II you obtain one of the prizes stated in Rule # 3. Sign your Idl legal signature on the game i:ard and send wa certified mail (copy should be mode lor your records) along with your name and address toe Borland Intemahonal 
Prize Claint 1% Ganbury HoadL WiHott CT GB397 An pdK cliinu musl be received or poslmarled by February 15, 1987 (See Rule #12 for Trv hr Two to Aimiici s Cup exception.] 

5. RE BATE CLAI MS: Rebates are good for products putchasod hum SaptemlHr 5^ 19B8 ttimugh March 31,19ST. The S10 rebate is good for any imfividual Bwland product and ibt SI 5 rebate is good lor any adveitissd Borisnd software bun¬ 
dle To iBceive your rebato you must rolurn your complelod license agrooment from the rnsnuaL Ibis pme cord and dated prool of purchase Is Borland International Game Card Rebate 4589 Scolts Valley Otive, Scotts Vaboy CA 960li6- Upon 
receipt ol the license agreemenl game card and pmof of purchase Borland will smid your cIwgIl Rebate is nut valid with any uther rebate nr prumothn nffered direedy ftom Borland. 

S, VERIFICATION: All gamomatenalis are subiect to verdkaiioa Rama materials am void and will be rejected il not oblaitiid itvough aullloiizid legirimam chatmeli^ and nuyba retecled if any partis mproducad, cpunteifeited. tom or altered In any 
way, or if maleriats contain pfinling, lypographicaL or mediantcol errors. Dedsions of the Hedemptian Center are lioal. Game pieces fnim any game other than the Boriand Instant Winner Game may not be usml in this game. 

7, CfINDITtONS DE PARTICIPATION: Matarial subminad bacomes the property at Borland lotemalioiffif. The auhmissiDn of gama pieces is tha sola reepansibllifty of the Individual seildng wificatiQii who is sol^ responsible fur lost latg or 
misdirected mail All tosos, legislration and mspeclioii fees are the sole i^poosibibly ef Ihe verified winner. Winners may be teguiied to execute an affidavit of eligibilily and name and bheness publicity release, By parUapating In the game yau actre|it 
and agree to be bound by these rules and the decision of tha Qfliciat Badamption Ceoler which will bo fiitaL 

8, ELICiRi LITYt Participation is open soldy lorasideitliol the United Stales 18 y^s ol age and over, except employees and agents of Bodand Intemalional service egatciei and individuals engaged in Ihe devefopmoni, produciian, or distribution 
of game matarisls^ The Merritl Group, Inc. and thnr immadiala family or members of their households. Void in Vermont and whera prohdalad by law, 

9, GAME SCHEDULE AND AWARD DF PRIZES: The Borland bnstartt Winner Game wiH commence on or about S^Eemher 5,1998 and end on January 30.13B7 It wi officially end! hnwaver, when aJlgame pieces are distnhuied. Verified 
game prizes will be awarded within thirty OG) days from the date of their receipt for varrficaliDn atlhe Othcial Redemptioir Center. A malar prizewinners' list can be oblmnadby sending a stamped, sei^ addressed envelope UK Bodend Inetant Winner 
Game Winners' List RO. Bo<x 7989, Wiltoit. CT 9G897 

ID, ODDS CHART: The adds of vriimingi piizus are based upon obtaining the ane rare game piece among Ehe applicable uomber of game pieces. 

PRIZE ‘ - -- ‘ 

Trip for Twd 10 America'i Cap or $10,008 
Suzuki 4W Samurai Canvartibla JA or $$,896 
AST Turbo Lasar 
Toihihe Porlahla Caaputer 
AST Memory Boardi 
Rartanri Praiucta 
OVERALL TOTAL 

AJI remaining game cards will contain a S10 rebala good cm any mdiuidual Boefand product or e $15 rebate pood toward airy advorhssd Bartanrl suftware bundle. 

ft PRIZE DETAILS Trip tor two to American Cup Races ( or $10,000} will Include coach seating round nip airfare on regulsrly scheduled conHnefdal aidlnt from San FrandsciK Caifomia lo Panh, Australia and up to two weeks hotel accam- 
modaliflnsin Perth Australia plus $4,500 spending cash Winners will be respansible for obtamaig vis;^ passport and all olhaf travel documents. Tnp does not ricluda medsy taxe^ excess baggage chaiges and ather hotel charges. MiPOr must be 
accon^anied by parent or legal guardian 

Suzuki 4W Samurai Convertible JA Standard Equipment Package (or $B,B95), verihsd winner will be responsible ftif all legistratiorK insurance and bcensing fees. AST Turbo Laser: Tushiha Portable Cirmputer Model # Til 00; Toshiba Porlable 
Compurer Modal # T3100; AST Mamoiy Boards and Free Bnriano Products are imn- suhstttulional except by sponsor due to product avaiebilily and ah wetronlies and guarantees are subpect to maouixturers terms. All prlzas are narr- iransfenobk 
Winning consumer is responsible lor all lacal state end federal taxes: 

12. SECOND CHANGE SWEEPSTAKES; There are two Second Chanct Sweapstokes drawinps scheduled to be condocted on Docomb^ 31,1988 and February 28,1987 Rarriom drawing horn all entries received by Dacembor 30, ISBB 
will award trip for two to Amerlu s Cup Races (or Si0,ODD). Random drawing from all enities received by February 28,1987 wil award two(2) Suzuki 4W Samurai| or $8,895], Alt remaining prizes that are unclaimed alter Nbtuary 15, 
1987 wil remain unclaimed Send entry tu: Sacund Chance Entry P.D. Box 870 Wiltan, CT DS897. 

H you have any quittioae concerning tM Borland Instant Winnor RiMet call; 1-180-451-4471. 


Dty, 

1 

Total Value 

Odds of Wnning 

S 10,OGO.OO 

1 

ifv 8,458.000 

2 

S 13,79000 

1 

in 3,223,000 

1 

S 4,995.00 

1 

in 8,458,000 

2 

$ 1,89800 

1 

in 3,223,000 

25 

5 15,025.00 


1 in 258,320 

1,000 

$143,00000 


1 in 8.458 

l,$31 

$199,708,0$ 


1 in 6.2S4 
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Turbo Pascal Programirangl 


$10.00 Scratch 'n Win Rebate! 


Tuito Pascal* 5.0 
“PorthemtPC, 
the bendunark Pascal 
compiler Is undoubtedly 
Borlsmd hitemaUonaTs 
Turbo P^tscal,” says Gaiy 
Ray of PC Week. We and 


more than 600,000 other 
people around the world 
think Mr. Ray got that 
right. Sinoe launch, Tuito 
Pascal has become the de 
facta worldwide standard 
in high-speed Pascal com¬ 
pilers. D^ribed ty Jeff 
Duntemann of PC 
Magazine as the 
“Language deal of the 
century," Turbo Pascal is 
now an even better deal 
than that—because weVe 
Included the meet popular 
qptlons (BCD reals and 
8087 support). What used 




to cost $184.05 is now 
only $99.95! You new get 
a lot more for a lot less; 
the compiler, a completely 
Integrated prcgrammlng 
environment, and BCD 
reals and 8087 support- 
all for asuggested retail 
of only 199.95. And with a 
Scratch’n Win $10.00 
Rebate, you pay on^y 
$80.^—which really is 
the “language deal of the 
oentuiy”! Minimum 
memory; 1S8K 


$WM SGfBtch *n Win Rntsfe! 


TartioDaialyaad 

Ibolbai' 

A perfect oemptenm tD Tutto 
because it contains a 
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Pictured on the ccsver is the GTISO color graphics dis¬ 
play boaid from Ciarda's Circuit Cellar. The printed 
circuit board was made by drawing a schematic and 
producing a net list using SCHEMA and then using 
a Cal^ auto-fouting CAD system at Custom Photo and 
Design (ItoHingford, CT). The finished films were given 
to Tfech Circuits fWfellin^rd, CTl for production of the 
PC0L The entire schematic^o-board process toot 24 
hours, Steve Ciarcia would like to extend special 
thanks to Greg Peterson. Phil \^^lton, Ray bong, and 
iim McGrath for their fast turnaround on this project 
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EDITORIAL 


BYTE AND THE 80386 

During the next several months, BfTE will 
cover Intel's 32-bit microprocessor, the 
80386, in unprecedented breadth and 
depth. will offer articles in print in 
BYTE and interactive on-line events on 
BIX. The combination of in-depth articles 
with open on-line discussions promises to 
give BYTE's readers a head start into an 
exciting new world. 

BYTE has already covered the 80386 ex¬ 
tensively. in our special issue, iHsitfe ike IBM 
PCs (which is still available on newsstands), 
we provide Paul Wells's introduaory arti¬ 
cle "Intel's 80386 Architecture;' Bill 
Nicholls's lucid sidebar "Systems implica¬ 
tions of the Intel 80386," and Jon Shiell's 
insightful "Virtual Memory, Virtual 
Machines” 

This issue of BYTE contains a preview 
of Compaq's impressive Deskpro 386 by 
Tbm Thompson and Dennis Allen on page 
84. We posted the same article on BIX on 
September 9, the date of the Compaq an- 
nouncement. As is the case with other 
80386 systems that have so far appeared, 
the Deskpro 386 is much more powerful 
than an 80286-based system despite the 
lack of systems software to tap the new 
chip's full power. Tb the user the Deskpro 
386 seems to be a blazingly fast IBM PC 
AT, the culmination of the IBM PC--com- 
patible movement rather than the first 
brave inhabitant of a new world. 

Only new systems software can give the 
Deskpro 386 and other 80386'based sys¬ 
tems the full benefit of their magnificent 
new microprocessor. TWo BIX events re¬ 
lated to the 80386 are now under way. 
One of these concerns 80386 systems 
software: the other event provides a forum 
for users of the early 80386-based ma¬ 
chines. 

The systems software picture on the 
80386 is fascinating and complex. Users 
have a choice of DOS under UNIX, from 
either Phoenix Software or Interactive 
Systems: DOS merged with UNIX, from 
either Locus or Microport: Softguard's 
VM-Iike VM/386, which also has a DOS 
emulator: XENIX from Microsoft: or the 
forthcoming and as yet unnamed Micro¬ 
soft operating system that succeeds MS- 
DOS. In order to choose among these, 
computer users need to ask themselves 


what, if anything, VM, the mainframe 
operating system, and UNIX, the popular 
minicomputer and supermicrocomputer 
operating system, can provide users of 
small computers who have done nicely 
with operating systems like MS-DOS and 
CP/M. 

Clearly, access to large memory is a 
must—but what else? Operating systems 
designed to divide the resources of one 
big machine among several users may or 
may not have special advantages for the 
user with an individual dedicated ma¬ 
chine—in short, a personal computer. 
Peter Calingaert's Operating System Etemertts: 
A Us^r Perspecim (Prentice-Hall, 1982) 
points out that the provision of a virtual 
machine '‘costs both storage and speed 
of execution." In a personal computer, is 
the virtual machine worth the price? The 
BIX conference on 80386 systems soft¬ 
ware is an ideal place to seek the answer. 
You can take part tn this conference by 
logging on to BIX and typing "join 
OS386.' 

The BIX conference on early user expe¬ 
rience with 80386 machines will let us all 
explore these new machines even if we 
don't yet have access to one. We are of¬ 
fering free BIX connea time for the first 
10 users who will share their experiences 
with 80386-based machines like Compaq's 
Deskpro 386. (See the accompanying text 
box for more details.) Other users are 
welcome to participate as well, Tb join this 
conference, log on to BIX and type "join 
user5386." 

Highlights of the 80386 conferences will 
appear in print in BYTE. Vfe will also of¬ 
fer several more 80386 articles in the next 
few months. Jon Shiell is preparing three 
more articles—one on what is involved in 
a VM operating system on the 80386: a 
second on VM and what it has to offer; 
and a third on the Cheetah CPy/386, a kit 
for upgrading an IBM-compatible 80286- 
based system to use an 80386. The kit and 
support from Cheetah will be available to 
BYTE readers who want to explore the 
S0386 now but aren't yet ready to take the 
plunge and buy an 80386-based system. 
BIX will be the setting for a users group 
for the Cheetah CPU/386. 

We also will offer a multipart introduc¬ 
tion to Microsoft's new operating system. 


which Is sure to be an important one for 
the 80386. In fact, it may prove to be as 
dominant tn the single-user environment 
as MS-DOS has been on the 8088/86 and 
80286. Gordon Letwin. a BYTE author 
from way back (October 1978, to be ex¬ 
act), heads up the Microsoft projea to 
develop this new operating system. Micro¬ 
soft has released no information about it 
yet, but industry sources have provided 
us with some of the system's important 
generalities. 

First, although this new software bor¬ 
rows some features from UNIX, it is in¬ 
tended as an ideal environment for in¬ 
dividual users of personal computers in 
networb. The original design goals of 
UNIX were quite different. The new Micro¬ 
soft operating system is based on algo¬ 
rithms that optimize response time for the 
user, rather than throughput for the 
system as a whole. Second, the operating 
system is not a mere extension of MS- 
DOS. It is a truly new system that has back¬ 
ward compatibility as one of its features. 
Tb appreciate and exploit the new powers 
of this operating system, users will need 
to learn its ins and outs, Gordon Letwin's 
introductory article will give the structure 
of the new operating system and explain 
how programmers can use It to their 
advantage 

We will provide discussions of the new 
Microsoft operating system on BIX when 
information becomes available from Mi¬ 
crosoft and early users of the new soft¬ 
ware. See you there. 

—Pftrf Lemmons 
Editor in Chief 


Free BIX Hours to Discuss 
80386 Machines 

The first 10 owners of 80386-based 
machines who contact us will receive 
10 free connect hours for the subse¬ 
quent month if they agree to share 
their experiences with the machines 
with other BIX users, Tb pursue this, 
803 86-system owners should contact 
BYTE Associate Technical Editor Curt 
Franklin at (603) 924-9281. All BIX 
users are welcome to participate in the 
BIX conference "usersSSb" at regular 
BIX connea-time charges. 
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When computers get down to business, they move up to Maxell 


Maxell is ready when you are 
with the newest technology 
in magnetic media. A perfect 
example is this double-sided 
SVa" microdisk. 




THE GOLD STANDARD 


Maxell Corporation of America, 60 Oxford Drive, Moonachie, J 07074 
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The G)iiiinumcations Software 
That Knows You Can’t Ignore Evolution 



Visit Booth #8624 
Hilton Pavillion West 
COMDEX/Las Vegas 


f he world of computing has 
M much in common with nature: 
Those who adapt to their en¬ 
vironment flourish. Those who 
can’t—go the way of the dinosaur. 

If your computing environment 
includes mini computers, you can 
access them using standard terminals. 
But the smarter alternative is an 
iBM* compatible PC* and SmarTerm 
terminal emulation software—an 
advanced species of communications 
software. 

Persoft began where most terminal 
emulation software companies strive 
to end—with exact, feature-for- 
feature emulation. Then Persoft 
took SmarTerm software to the next 
stage of evolution: superiority. 

SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReGIS* and Tektronix* graphics 
capabilities of a DEC* VT240* terminal, 
but adds capabilities that are only 
possible through the power of a PC. 

Features like error-free data transfer 
(using Kermit or XMODEM protocols), 
on-line help screens, remappable 
keyboard layouts, and programmable 
softkeys, 

SmarTerm 240 is just one example of 
the most advanced line-up of DEC, 
Data General and Tektronix terminal 
emulation software in the industry. 

Make the "natural selection/' Ask your 
local dealer about SmarTerm terminal 
emulation software. Or contact; 


Persoft, Inc. 

465 Science Drive 
Madison, W1 U.S.A. 53711 
(608) 273-6000 
Telex 759491 


^SmarTerm is a rFgiElcrcd trax^cmark ol fnc. IBM jmd IBM PC ire registered Irademarks lol InicrnalionaJ Business Machines Curporalinr. DfijC. VT and fleCilS are trade marks u4 Digital Equipcnenl 

Cnrpuraticm. Tektronix b a reabteted Iradcmarli erf TekErantx. Inc. 0 Pmcrfl. AH risrhts reservpd 













MICROBYTES 


Staff-written highlights of developments in technology and the microcomputer industry. 


"Neuron" Chips Emulate Brain Cells, Hold Promise of Much 
Faster Processors 

Perhaps the most complex data communications system of all is the neutal network found 
in even the simplest of animals. These extremely complex interconnecting structures allow 
most animals to perform pattern-recognition tasks that even today can be approximated 
only by the largest supercomputer. 

One division of AT&T's Bell Laboratories (Holmdel NJ) is trying to develop better pattern- 
recognition capabilities by emulating very simple neural networks on integrated circuit chips. 
Some of this work has evolved from studies at another division of Bell Labs concentrating 
on the neural networks of slugs. 

So far. the researchers have designed three electronic neural network (ENN) chips. The 
first, with 22 neurons and 22 input channels, was successfully tested last March. A second 
chip, with 34 neurons and input channels, was successfully tested in September. This chip 
contains almost 3000 synapses, connecting each input with each electronic neuron. Each 
synapse is a programmable resistor, which can be adjusted during the ENN's learning 
period. 

Design work has just been completed on a 256-neuron chip, which will be built using a 
combination of standard CMOS and electron beam lithography. A fourth chip, with 512 
neurons, is in the design stages. 

The 54-neuron chip has been tested using simple search tasks. The chip was first "taught" 
a list of names. It was then shown a new name and asked which name on the list was most 
like it. 

Because of the inherently parallel structure of the network, it can perform such tasks 
much faster than a conventional processor. According to Larry Jackel, head of Bell Labs' 
Device Structure Research Department. ENN chips can perform these tasks 100 to 1000 
times faster than a conventional computen and perhaps 10 to 30 times faster than special- 
purpose hardware. The response time of each electronic neuron is only 400 nanoseconds, 
much faster than a biologicaJ neuron. 

The relatively small size of the resistors used on these chips makes possible a very high 
chip density, higher than that associated with conventional transistor-based circuits. Com¬ 
plexity of future chips may be somewhat limited, however, by the number of input connec¬ 
tors that can be added. Multiplexing the connectors may ease this problem but then might 
cause its own bottleneck, jackel says his group is also working on combining the ENNs in 
hierarchically structured gangs. 

IBM to Drop CGA; EGA Next on Chopping Block 


IBM has moved to drop the Color Graphics Adapter from its line of available video cards. 

The company will also drop its CGA monitors, which have been the mainstay of color video 
for IBM since the introduction of its PC five years ago. According to a highly placed industry 
marketing executive. IBM's Enhanced Graphics Adapter and monitor are next on the chop¬ 
ping block. 

"IBM will move to a system called the EGA Plus/' the executive told Microbytes Daily. 

"Video is the only area where IBM can make big improvements quickly, and this is what 
you'll see." he said. He added that the EGA Plus will have higher resolution than the cur¬ 
rent EGA card but will not achieve the sought-after goal of 1024 by 1024 pixels^ "That sim¬ 
ply requires too much video memory to fit into their cost structure." the executive said. 

The source declined to say when Big Blue would make the changes, but he did say it 
would be "within 12 months." He added, however, that other companies are on the trail of 
the EGA Plus. "Keep your eye on Paradise [Systemsl," he said. "That's the same system 
that IBM will be using, but ^radise will release it first." 

[continued] 


NOVEMBER 1986 'BYTE 9 






Math Model Lets Engineers Simulate Earthquakes 


Engineers at EPICenter (Palo Alto. CA). an environmental engineering firm, and the Stan¬ 
ford University Earthquake Engineering Center have developed an earthquake analysis pro¬ 
gram. Called the Seismic Survival Indicator (SSI), the program is a mathematical model 
thats used with Lotus 1-2-3. SSI, which runs on an HP-110 portable computer for on-site 
analysis, provides structural analysis of a building’s resistance to earthquakes. 

Once the engineer enters data, including information about horizontal and vertical sym¬ 
metry of the building, weight of the roof, amount of glass, and type of building material, an 
earthquake is mathematically simulated: the program returns the amount of structural 
damage as a percentage between 0 and 100 (0 indicating no potential damage. 100 mean¬ 
ing total coilapse). When the data is used in conjunction with a review of building plans and 
local geography, recommendations regarding building design and insurance requirements 
can be made 

Beta tests on the program were run in the Coalinga and Morgan Hill districts of California, 
areas that have received heavy earthquake damage within the last three years. Engineers 
compared program results with real results and found that virtually all simulated results 
were within 1 or 2 percentage points of actual damages. 

SSI is limited to single-site analysis and structures less than three floors in height. 

Macintosh Helps Shape New Techniques in Metaiwork 

Mark Stanitz, an assistant professor in the School for American Craftsmen at Rochester In¬ 
stitute of Technoiogy (Rochester. NY), is using an Apple Macintosh and imagewriter for 
goldsmithing and other metalwork. He does design work on the Macintosh, removes the 
Imagewriter's ribbon, and then runs pure 24K gold or silver foil 3/1000 inch thick through 
the printer. The Imagewriter’s printhead replaces the hammer and tool traditionally used to 
shape and decorate metal: it creates a shallow bas-relief of 15/1000 inch, similar to the 
impression on a quarter. 

Stanitz coats the back of the foil with an epoxy resin, which fiHs the negative areas and 
hardens. He can then cold-set his creation with prongs or bezels into a superstructure (a 
piece of jewelry, for example). Other applications include copper wall murals created with 
MacDraw and hollowware fashioned by molding the foil and electroplating the back of it 

Advantages to Stanitz’s method include faster and more exact geometric design and more 
efficient production work. Also, a goldsmith can incorporate pure materials, such as 24K 
gold, into jewelry at a small price. And perhaps most important artists can spend 90 to 95 
percent of their time on creative design and only 5 to 10 percent on mechanical processes. 

TEilking Ikblet Speaks in Different Voices 

Personal Data Systems (Campbell. CA). an electronics design firm specializing in computer 
aids for the visually handicapped. Is working on an 8086-based briefcase-size computer 
called the Talking lablet. The computer, designed and built by Noel Runyon, a blind elec¬ 
tronics engineer and computer scientist who is president of the company, consists of a CPU 
and a detachable IBM-like keyboard. The CPU includes an 80-column by 25-line touch tablet 
that "displays" data that normally appears on a CRT. As you pass your fingers across the 
tablet, a built-in speaker "voices" the information that "appears on'" the tablet. The speaker 
also repeats whatever you type in character, word, or line format. 

The Talking Tablet is intelligent in the sense that it recognizes emphasis and format. Words 
that appear on a CRT in boldface or reverse video are spoken in a different voice pitch. 
Date, time, dollar, address, abbreviations, and other formats also are understood. For exam¬ 
ple. if you enter "1986," the Tablet returns it as "one-thousand nine-hundred eighty-six"; 
if you enter the address "St. John Sl." it is returned as "Saint lohn Street." The speech 
circuitry is proprietary but uses a commercially available speech-synthesis chip. 

The Talking Tablet's internal data storage is 756K bytes with a nonvolatile RAM disk; 
there's battery backup for static RAM. The built-in word processor can read MS-DOS text 
files as long as special graphics characters aren't present. Delivery dates and prices were 
unavailable at press time. 

Zenith Chief Forecasts Multimegabyte Floppies, 

SSb-'based Machine 


Multimegabyte Floppy disks and a Zenith 80386~based machine will soon be with us, ac¬ 
cording to Robert Dilworth, president of Zenith Data Systems (Glenview, IL). Speaking at the 

(continued) 
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invented 
the modem that 
makes fewer demands 

onyourPC. 



The Ven-Tel Half Card “modem. All the power and speed of our 
regular modems, but with some major advantages for people who 
demand versatility from their PC. 

Regular modems plug into one of your 
computer’s full-size slots.Just like expan¬ 
sion boards—color boards, graphics cards 
and memory expanders. 

The Ven-Tel Half 
Card modem is different. 
It plugs into a short slot, 
freeing up a long slot so 
your PC can handle an addi¬ 
tional function. And while 
other modems have about 
300 components, ours has 70. 
So it not only demands 
less space from your computer 
—it also demands less power 
and generates less heat. Your PC 
stays cool and stress-free. 

Competitively priced, the Half Card modem is avail¬ 
able in both 1200 baud and 2400 baud speeds. And it’s 
backed by Ven-Tel’s free five-year v/arranty. No other 
major manufacturer even comes close. 

If you make a lot of demands on your PC... 
demand the less-demanding modem: The Ven-Tel 
PC Modem Half Card. 

Verflel 

Modems 


Oxir free 24-page booklet/'How To Select The Correct Modem/ contains 
specific infonnation about our full line of modems.To request your copy, call 
800-538-5121. In California, call 408-727-5721. 

Inquiry 362 






Air Force Small Computer Conference. Dilworth also indicated that a read/write optical disk 
may already be in final development 

Dilworth told Microbytes Daily that he expects big changes in mass storage. His forecast 
includes 20-megabyte floppy disks, hard disks that are so rugged they can be dropped on 
the floor without damage, and optical disks with full read/write capability. He said that all 
these products are under development and should be available soon. He aiso announced 
that Zenith would begin designing products that use 1-megabit RAM chips. 

Dilworth said ZDS would introduce a computer based on the Intel 80386 "earlier than 
any other mafor company/' (Compaq Computer Corp. of Houston, certainly a major com¬ 
pany, rolled out the Deskpro 386 in early September, less than a month after Dil worth's 
claim.) Zenith has already introduced a 32-bit bus for its 240 line of IBM PC AT clones. 
Dilworth said most manufacturers will introduce 80386 machines that are simply faster ver¬ 
sions of 80286 machines. 

French Firm's System Allows Handwritten Input 


Anatex has developed a combination software/hardware package that lets users input 
handwritten notes into a Macintosh. The system, called Personal Writer, uses special soft¬ 
ware with a Summagraphics graphics tablet. The software lets the user emulate both the 
keyboard and the mouse merely by moving the stylus of the graphics tablet in a certain 
way. Since handwriting varies dramatically from person to person, the user can teach the 
system to recognize his or her own style. According to Xavier Maury, general manager of 
the company, the system can be taught to recognize the handwriting of almost every 
possible user, except those with bizarre penmanship. 

Personal Writer will be available initially for the Mac in the first quarter of next year. An 
IBM PC version will reportedly be available in the second quarter. 

Anatex is located at 18 Rue TVoyon. F-75017. Paris. France: the telephone number is 
fij 47 66 02 60. 

NANOBYTES 


Xerox Palo Alto Research Center and Xerox Artificial ijitelligeitce Systems (Palo Alto. 

CA} have [ointly designed the Xerox VLSI Common LISP Processor. The microprocessor, 
which has a reduced LISP instruction set hard-coded on the chip (hence its nickname 
"LlSP-on-achip"), supports both Common LISP ('“CommonLoops'') and the Xerox Artificial 
Intelligence Environment. The 40-bit device is the first object-oriented-program chip of its 
kind.... At the Seybold Desktop Publishing Conference, Microsoft's Bill Gates said that at 
least 10 firms would introduce plug-in full-page displays with graphics coprocessors for IBM 
PC compatibles at COMDEX this month.... Fairchild Semiconductor (Cupertino, CAJ will 
begin shipping early in 1987 a 40-MHz version of its CMOS 32-bit Clipper microprocessor 
The new chip set will execute as many as 6.5 million instructions per second, Fairchild says. 
The current Clipper—actually a CPU chip and two cache/memory-management chips 
mounted on a 3- by 4’/^-inch printed circuit board—executes 5 MIPS at 33 MHz and sup¬ 
ports floating-point arithmetic. . . . Locus Computing (Santa Monica, CA) has licensed its 
PC-Interface software to Motorola Computer Systems. The software will be ported to the 
UNIX-based System 6300, 6350. 6400, and the 68020, as well as the VME-based 8000, for 
use as an MS-DOS file server. A Locus spokesperson said this will give users of IBM PCs 
and compatibles access to Motorola systems running UNIX System V. , , . Atari Corp, 

Ltd, (Berkshire. UK) unwrapped two new models of its ST, as well as a blitter chip that 
speeds graphics performance at the Personal Computer World Show in London. The new 
2080STF and 4160STF have memory capacities of 2 and 4 megabytes, respectively. The 
blit chip increases the speed of graphics applications by at least five times, the company 
claims. . . . Talking about microcomputers, Richard Carver, assistant secretary of the Air 
Force, said, We can't go to war without these computers." Opening the Air Force Small 
Computer Conference. Carver said microcomputers "should be viewed as another weapon 
system." 


TECHNOLOGY NEWS WANTED. The f\ews staff at BYTE is always interested in hearing about new 
technological and scientific developments that might have an impact on microcomputers and the people who 
use them. Wf to keep track of innovative uses of that technology. If you know of advances or proj¬ 

ect that involve research relevant to microcomputing and want to share that mformation. please contact us. 
Phone the Microbytes staff at (603) 924-9281, seH4 mail on BIX to Microbytes, or write to us at One 
Phoenix Mr/f Lane, Peterborough, NH 03458. 
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INTRODUCING THE A^STAR 11' 


We’re having a party! It’s a going 
away party. And, it’s for IBM. But, 
shhhhh! Don’t tell them. We want it 
to be a surprise! 

Why a party? Well, it’s because 
we've been told that more than a few 
of IBM’s customers have been “going 
away” ever since we introduced our 
A^Star^"^ PC/AT compatible micro¬ 
computer. Now that we've announced 
our new A*Star II, v^e figure a lot 
more of their customers will be going 
away. That’s because the A'A'Star 11 
is the only “network ready” PC/AT 
compatible that can operate at 6, 8, 
10 and 12 MHz. And because its 
available in a super selection of 
models starting at only $995! 

The A*Star II is not just another 
clone, it's better..much better! Not 
only is it faster and more powerful 


than IBM’s model, it’s also incredibly less 
expensive. Better yet, the A*Star II 
is built and backed by Wells American - 
a company that’s been making micro¬ 
computers longer than IBM. (We bet 
that surprises even you!) Plus, the 
A*Star 11 is serviced nationwide by RCA 
Corporation - one of th e world’s largest 
and most respected consumer electron¬ 
ics firms. And if that’s not enough, 
every unit includes free schematics 
and a money back guarantee! 

If you’d like to be a part of our 
IBM going away party, clip and 
return the coupon or call us at the 
number below. But don’t tell IBM! If 
they find out how many of their cus¬ 
tomers are going away, they might 
Just go away themselves! Of course, 
that would be okay with us. We 
never really invited them anyway! 


--- 

I A PC/AT FOR ONLY $995? 

[ WHAT A RiASON TO CELEBRATE! 

_ special Ifttreductory Offer: Order now 

* and receive a $395 option - absolutely 

* FREE! Limit one per customer. Hurry! 

I This offer and quantities are limited. 

I Name:_ 

I Company:_ 

■ Phone:_ 

, Address:____ 



City:_ • 

State:Zip: 

Wells American ; 

80a/796-7800-TWX 510-601-2645 I 
Sunset Boulevard • West Cd u mbia, SC 29169 | 

--- 1 


Corporate Headquarters: 3243 Sunset Boulevard - West Columbia, South Carolina 29169*803/796'7800-TWX 510-601-2645 

iBftrf, Psrsoflal Compylej AT and AT are Ifadediarks Ol dnteffiationsl BuBineaa Machines 


Inquiry 36B 
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There are enough copies of Symphony* software in use today to make Symphony, by itself, the 
fourth laigest independent microcomputer software company in the world. Now let’s dixuss why. 

It’s a truly complete workstation for the modem manager.. .incorporating 1-2-3’s* powerful 
spreadsheet capability with Symphony’s own woid processing, graphics, datkiase and communica¬ 
tions. All of them working together, all in one program. 

As your computer knowledge grows, so Symphony grows. The more you use Symphony, the 
more you find you can do with it. And with a growing line of Symphony add-in products fiom 
Lotus* (Tfext Outliner, Spelling Checker, Symphony Link" etc.), Symphony offers steady and seem¬ 
ingly endless rxkential for expansion. 

A workstation. Thorouglily integrated. Geared for growth. 

That’s why Symphony is one of the world's most successful business software programs for 
IBM* personal computers and compatible products. 

And that’s why you ought to get a complete demonstration. 

Lotus Symphony 


A mfiware tool buill ammid the uorld k^ing 

sprwdskeet lechnologg. 

) 1986 Lotus Development Corporaitoh. Lotus, 1 2 3 and Symphony are registered trademarks ofljOtus Devciopmeni Corporation. Symphony Link Ls a 
irademark of Lotus Development Corporation. IBM isa ragislei^ trademark of JniemationaJ Business Mar.hines (’lorporatbri. 












































LETTERS 


Isocrates Proiect Clarified 

As the result of a telephone interview by 
a member of your New York-Abased 
editorial staff. BYTE published a small 
description of the Isocrates project here 
at Brown University in your luly issue 
(Microbytes). While we appreciate the at¬ 
tention your publication has brought to 
our work, the description, as published, 
misstated what we are doing. Isocrates is 
very much a collaborative project, and 
much of what your description has at¬ 
tributed to "researchers at Brown Univer¬ 
sity" is in fact the work of others who have 
been kind enough to share their work with 
u& 

The Greek database itself (i.e.. the 
machine-readable version of Greek 
authors) is the result of over a decade of 
data entry, verification, and maintenance 
by the staff of the Thesaurus Linguae 
Graecae (TUG) at the University of Califor¬ 
nia, Irvine, and is the property of the TL£i. 
it is used by Brown University under 
license from the TUG. Any distribution or 
use of a CD-ROM containing this database 
is at the discretion of the TLG. The TUG 
has in fact produced two CD-ROMs, re¬ 
ferred to as the A and B disks. The A disk 
was produced in 1985 and contains the 
texts of the Greek database as well as 
Latin. Hebrew, and Coptic texts. The B 
disk, which was produced this spring, con¬ 
tains the Greek database plus indices The 
role of the Institute of Research in Infor¬ 
mation and Scholarship (IRIS) in the pro¬ 
duction of the TUG Pilot C[>ROM #B for 
Experimental Purposes" (the B disk) was 
limited to the creation of the index files 
and the formatting of the data for press¬ 
ing. The production of the CD-ROM is the 
work of the TUG under the direction of 
Theodore Brunner and was supported by 
a grant from the David and Lucille Packard 
Foundation. 

The ability of "Greek scholars.. .to 
find.. .every occurrence of a particular 
word in the work of an ancient author" has 
existed for some time now and is not the 
result of work done at Brown University. 
Our part has been in porting programs 
that do this to the IBM RT PC and inte¬ 
grating them with one of the TLG's 
CD-ROMs. 

The modification of the Macintosh ter¬ 


minal program you mention that allows 
the Macintosh to display Greek text is the 
work of SMK (5760 i)Uth Biackstone Ave,. 
Chicago. IL 60637). maker of GreekKeys. 
classical Greek fonts for the Mac It is us^ 
at Brown and at a number of campuses 
around the country. 

Paul Kahn 

institute of Research in Information 
and Scholatship (IRIS) 
Brown University 
Providence. Rf 

Skip the menu 

Ezra Shapiros August column provided a 
brief look at Microsoft Ward 3.0. the latest 
version of that valuable program. Since he 
seems to be undecided about the overall 
value of what is one of the best word pro¬ 
cessors for MS-DOS machines, i thought 
I'd clear up one point. 

Shapiro says. "I loathe the Microsoft in¬ 
terface (.. .with the useless box around 
the screen and the menu along the bot¬ 
tom)." Well, nothing can be done about 
the box. but the menu is easily eliminated, 
if he will select "Options" from the first 
menu, he can eliminate the menu display 
by selecting the "Menu: no" option. Ward 
then drops the menu, adding room for 
three extra lines of text to the screen. 
When Escape is pressed, the menu pops 
back irito view, disappearing again after 
a command is chosen. 

Given WDrd's outstanding printer sup¬ 
port and other powerful features, it seems 
a shame to judge it on an easily correct¬ 
able interface. 

George Campbell 
Los Osos. CA 

Comparing Clock Rates 

When I upgraded myself from my 1977 
Apple to a new Leading Edge, one of the 
reasons for the change was the attractive 
clock rate of the 6088 processor, which 
is 4.66 times faster than the old 6502. 
Thus, my programs should run fasten 
which is nice 

Indeed, modest research into the execu¬ 
tion times of various 8088 commands in¬ 
dicated that increased speed could be ex¬ 
pected. Using the timing technique I've 
outlined elsewhere {Computing with ^ Apple, 
Reston. 1984). I obtained the following 


figures for some 8088 operations, ex¬ 
pressed in terms of number of executions 
per second: 

NOP 1.300.000 

MOV BXCD 3 50.000 

MOV BX. AX 990.100 

INC BX 1.080.000 

ADDBX.CD 350.000 

ADD BX.llOOll 165.000 

MOVBX. llOOlj 235.000 

Corresponding times for the 6502 are 
simpler: Except for NOP and BRK. every 
instruction executes at the rate of 262.000 
per second. 

But such comparisons don't show what 
one really wants to know, namely what 
can one expect in the way of speedup for 
ordinary, run-of-the-mill programs? After 
all, it is difficult to imagine a meaningful 
program made up of NOPs and register- 
to-register operations. 

On the other hand, it is an ancient prin¬ 
ciple in computing that benchmarks can 
be devised to show that any machine is 
faster than any other machine. A program 
that capitalizes on certain characteristics 
of the 8088 (eg., the inclusion of multi¬ 
ply and divide commands) should beat 
any program for the 6502 (or the 6080, 
or the Z80) that needs multiplication or 
division. Similarly, it should be possible 
to Rnd features of the 6502 that would run 
circles around the 8088. 

So. to satisfy my own curiosity, 1 decided 
on this program; 

L Generate ten random bytes. 

2. Bubble-sort them. 

3. Repeat 2000 times. 

The ingenious random-number genera- 


LETTERS POLICY: Ti) be considered ^ publm- 
tioM. a letter must be i^ped douidespaced on one 
siik of the paper and must indude \ymr name and 
address. Orntnunts and ideas should be expressed as 
dearly and amctsdy as posdMe. and tuples 

be printed ufong vritA a letter if they are sfbft 
and legible 

Because BYTE receives hundreds of letters each 
month, not u/I of them can be published. 
not be returned to authors. Genmlly. It takes 
months from tfte time BYTE receives a letter unlrJ 
d is published. 


16 BYTE • NOVEMBER I9S6 









AST Sets The 
Multifimction 
Standard 


Qty ___State _ Zip _ 

Phone ( _^ _ 

Sehd toi AST Research, tnc., 2121 Alton Ave 

Irvine, CA 92714-4992* Attn. MC. otBB059A02SS Ii-S6 


'Apples Icrbwrds panrhated aFtcf 9/ifSb. Valid onty In U.5LA. Souk addbiLotial 
(isjiiis apply. Ftir ndinpkir dclaiJs wnic lo i'iST JtcscacictK Attn. M.C.G. 

The AST SLxPakFreiniioii expindeil niEninry nijiitifungl'i^ I^CHIDd has fuccnsfully 
passed LiOrttpfllibiJjiy leilin^ willi Sjo^honj RKleur l.l;, and 1^2-3 2 and Releaxr 

2.0] on dn TBM Pi£fSOni]J CfHUpUE^if UfLo^ PC DOS J.L Thn Tnej^faylex cW riqiandcd 
ETKinory wffte infiallnt 

SaiPakPhu t^jpstrrwi and Si-sPaJrPretniMni, SuperPaUf. PJwnULm Guaranicc. Prrmluin 
Series, and Pasllask tnulemart AST Jl«eajTrh, Irc. UHUS, b2-3 and Syntphony regh5t««l 
trademarks Luelis DifvietLipirant Cisqt. Cnpyri^hT^J ASTHcErarclK IlKT AIE nijKli mCEfTlfCd 


Again. 

SKPAKPjREMUM' 


I- 

Yes! Tell Me More 
About SixPakPremiuni. 

1 Name _ 


First there was SixPakPlus®».the single most 
popular PC enhancement product in history. 

Now AST has made the best even better. 
And SixPakPreniium™ sets the new standard 
for multifunction boards 
More Memory, More I/O And More Capa- 
bility* We boosted SixPak memory with our 
Enhanced Expanded Memory Specifications 
(EEMS). SixPakPremium now gives you up to 
2 megabytes of memory. Plus there's up to 2 
serial ports, a parallel port, optional game 
port, clock/calendar and SuperPak^'^ utilities. 

And to take full advantage of your ex¬ 
panded memory, we've included a powerful 
operating environment software package. It 
allows you to load all the applications you 
use during the day into SM'akPremiunVs 
memory once in the morning. 

Now you can FastTask™ that's what we call 
the ability to move instaniiy between applica¬ 
tions. FastTasking saves time 
because there's no fussing with 
diskettes or closing down one 
application to open another. 

Certified By Lotus.'^ SixPak- 
Premium is fully compatible 
with all the new, expanded-memory (EMS) 
versions of your favorite software packages. 
It's even certified by the Lotus Development 
Corporation to be compatible with its EMS 
versions of 1-2-3® and Symphony®. 

Give u$ the test. Buy SixPakPremiimi. If 
within 90 days you fmd 
an EMS application 
incompatible, we'll either 
establish compatibility or 
buy you a comparable EMS 
board of your choice! 

You know us. You know SixPakPlus. Now 
get to know SixPakPremium—the new stan¬ 
dard in PC functionality. Now Call (714) 
863-1480 For Mote Informatiafli- Or send the 
attached coupon to AST Research, Inc., 2121 
Alton Ave., Innne, 

CA 92714^992, 


Attn. M.C. 
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Superpower 

Compatibility 


The POWER SYSTEM^w from PECAM has set a new standard for comprehensiveness in program 
development ertvironments tiat you won't find anywhere else: 

PORTABILITY i Whether you're an ardent beginner or a seasoned pro, THE POWER SYSTEM lets 
you design software that can run on virtually any mini or micro without having to rewrite the program. 
The program you write on one computer will operate on another— even if the two hardware systems 
are incompatible. Your software never becomes obsolete — even if your hardware does. 

IMTEGRATABILITY: The versatility and flexibility of THE POWER SYSTEM enables different users to 
exchange program modules freely witii one another, even though the modules may be written in different 
programming languages. 

LANGUAGE INTERCHANGEABILITY: THE POWER SYSTEM lets you customize the modules of 
your application In the most appropriate of Pecan's powerful languages including UCSO PASCAL, 

BASIC. FORTRAN‘77, ASSEMBLER, or MODULA-2. Once you've created your multi-language program, 
the modules are linked automatically. The application then runs as if you’d written It all in one language. 

THE POWER SYSTEM FEATURES: 

- NATIVE COO£ • SEPARATE COMPILATION OF UNITS • EXTENDED PRECISlOH ARITIIMETIC 
■ DYNAMIC MEMORY MANAGEMENT • EVENT-DRIVEN MULTLTASKING • CDKFORMANT ARRAYS 
- PROCEDURAL PARAMETERS « 8087 AND ICD SUPPORT (PC’S AND COMPATIBLES) • LARGE FILE EDITOR 
« UBRARY UTILITY ■ ON-UNE HELP SYSTEM * FILE MANAGER 

THE POlifEH $99.9^ 

For PC-DOS. MS-DOS, AMIGA. ATARI ST. MACINTOSH, RAINBOW. TANDY. STRIDE, as well as most 
popular S/1fi/32 bit systems. Also available in VAX, UNIX. PDP-11 OS’s & others. 


THE POWER SYSTEM iBclodes the language ot your choice: UCSD PASCAL, MODUU-2, BASIC, 
ASSEMBLER and FORTRAN-77. Choose an additional language tor only S79.95. Buy three and we will 
send you a fourth one F ft B B! 

To custom-tailor software, PECAN offers such programming tools as; 


CROSS-ASSEMBLER/NCG PACKAGE. $79.95 

KEYED SEQUENTIAL ACCESS METHOD... .$59.95 

CODE OPTIMIZER. $59.95 

SYMBOLIC DEBUGGER. $59.95 


SDFTEACH TUTORIAL. $49.95 

MENUMAKER. 549.95 

PROGRAM ANALYSIS TOOLKIT. $59.95 

SORT UTILITY. $59.95 


Write tor complete list ot development aids. 


ATTENTION CORPORATIONS: Cali and ask about our training seminars. 
SCHOOLS: Special Educational Discounts 

NOT COPY PROTECTED 

Mail Your Check Or Mnney Order To: 

Pecan Software Systems, Inc, 

1410 - 39th Street 
Brooklyn, New York 11218 
(718) 8S1-31D0 

OT TELEX NUMBER: 494 8910 
COMPUSERVE CODE: ?6703,R20 

Please add Itr shaping wiltiin US. Fofelgr orders add $10.00 and make payment Ery bank draft 
payablie In US dodars on US bank. York State residsfiis add appropriate sales tak. 

UCSD Pascal is a tradefnark of me Regenls of Univejsily of CaUfomia. 



The UCSD Rbscb! Company 

1 -800.63.PECAM 

(NYS) 1-600-45-PECAN 
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tor of An Matheny (Micro. August 1982) is 
short and simple passes every test except 
the correlation test, and uses only simple 
addition. It can be coded identically on 
the 6502 and the 8088, 

After many trials, to cancel out any ex¬ 
tremes caused by randomness, the time 
for the runs of 2000 was 6.38 seconds for 
the 6502 and 6,90 for the 8088- 
This will lead to lots of wailing on the 
part of 8088 devotees. 1 would suggest 
that you take some program that you 
devise and make your own comparison. 

My point is this: The widely acclaimed 
clock speed of the 8088 is almost mean¬ 
ingless. since the number of bytes per in¬ 
struction can range from one to six. What 
counts is the mix of commands that your 
work requires. 

I was astonished, however, to discover 
that, for the first program 1 could think of 
for a test, the 6502 turned out to be nearly 
8 percent faster than the 8088. 

Fred Gruenberger 
Northridge, CA 

IN SEARCH OF CHEAPER 
TRANSMISSION 

More people are spending a lot of time 
communicating via modem these days. 
One major hassle with Buzby (British 
Tblecom) and Ma Bell is uploading and 
downloading large amounts of text. Even 
at 1200 baud (not too common in Britain 
yet), it seems to take several eternities for 
even a short piece of text to wend its elec- 
tronic way Higher baud rates tend to re¬ 
quire special (expensive) leased lines and 
require the user at the other end to have 
similar (expensive) equipment 
When dealing with text, the same char¬ 
acters often keep appearing in the same 
order: In this letter, the word "the" ap¬ 
pears 24 times: including the terminating 
space, this requires 32 bits each time you 
want to send the same word. Given the 
move to 16-bit machines perhaps it is time 
for an extended ASCII set to be intro¬ 
duced for datacomm transmission of text. 
I envision it as something like this: 

The basic ASCII code would be a subset 
of this new code. With bit 7 = 0. the byte 
would be treated as a single standard 
ASCII code, [f, however, bit 7 -1, the 
lower 7 bits of this byte and the 8 of the 
following byte would be treated as a single 
15-bit entity giving 32,768 separate 
meanings. 

This could be an index to a standard 
predisseminated dictionary of common 
words and regularly occurring letter 
groups (the latter technical terms). Each 
language could have its own dictionary; 
by selecting the same code for the word 

Inquiry 309 for End-Users, 

Inquiry 310 for DEALERS ONLY. 


















To Over 30,000 Installations, 


MultiLink'^i\ 






Multi-User. 


At over 30.000 sites, as many as one-quarter of a million 
users tap into the power of Multi Link'^' Advanced everyday. 

Since 1983, they've come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, and the ability to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business, MultiLink® has provided a cost-effective 
multi-user solution that's available from no one else, 
MultiLtnk " Means Cost-Effective Timesharing 
on a PC- MultiLink'-' Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherals, files, 
and processor time among nine users. Up to eight in¬ 
expensive terminals can be connected to a single non- 
dedicated IBM PC, XT. AT or 100% compatible using 
standard RS-232 ports. Each terminal effectively emu¬ 
lates a PC having up to 512K RAM. 

PC-Shadow™ Workstations, shown below, even have 
an AT look-alike, as well as work-alike, keyboard, dis¬ 
play. and serial port. In addition, password-protected 
remote access via modem can be made with either dumb 
terminals or PCs running our term inal emulation software. 


MultlLink® Means PC-DOS Compatibility with a 
SoHware-Driven System. Lotus 1-2-3, Symphony, 
WordStar. dBASE III, & Multimate are just a sampling 
of the wide variety of PC-DOS software that's fully 
compatible 

Our software-driven system is also IBM NETBIOS 
compatible, so programs that are written for IBM's 
Token Rin^ will run on our multi-user system, as well. 

MultiLtnk - Means Multi-User to Leading 
Computer Publications. Whetheryou read PC Magazine, 
‘'MultiLink'^"^ Advanced delivers on...convenience, speed, 
and flexibility," or InfoWbrid, "If you want a low-cost 
multiuser system with up to eight terminals, MultiLink- 
Advanced is worth a serious look;' it becomes clear that 
MultlLink -' Advanced is a formidable contender in the 
multi-user marketplace. 

See What MultiLink Can Mean to You. Learn, 
firsthand, how our multi-user system can benefit your 
company. Call The Software Link TODAY for complete 
information and the authorized dealer nearest you. 

Multi Link®' Advanced is $595 and comes with a 
money-back guarantee. 


MufriLinK' is a r&gisiefed Jrademark ot 
The Software UnK. inc MultiLink' Advanced 
& PC-Shadow'" ara trademarks of The 
Software Link, !nc SBM PC, XT, AT, PC-DOS. 
Tokan Ring, & NETBJOS ara trademarks of 
IBM Corp. WordStar, dBASE Ilf, Multimate. 
Lotus 1-Z-3 & Symphony are ErademarkSOf 
MicroPro, Ashton- Tate, Multi male Inierneiioriaf 
& Lotus Develop mem Corp respeciively 



THE SOFTWARE LINK, INC. 

8601 Dunwoody Place, Suite 632. Atlanta, GA 30338 Telex 4996147 SWLINK 

CALL: 404/998-0700 
Dealer Inquiries Invited 

THE SOFTWARE LINK, INCTCANADA 

250 Cochrans Drive, Suite 12 Markham, Ontario L3B 687 
CALL 416/477-5480 
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O "499 PtOCOMM Protesstonaf comnimicrations pfognom 
written in compiled Microsoft C omJ ossembiycode. 

O '523 SIDE WRITER PeflEcrft»rspreod^Ts,this(ippiica- 
tion prints teud ff les sktewtiys. 

D ' 525^529 NEW YORK WORD Powerfiil word processing 
wtihspiil-saiaan editing, moiJ metge^OLilo hyphen, and mote. 

□ '574 FRfECALCWord processing and speodsheei 
oppiicotiofitdfRjrecasling and bodgeting. 

O 'TS PC WRITE (Xir rnosr popular wwd processor. Ttn moro 
at ease with PC WRITE than WordStar" 
n '521 FREE FILE Eosy-tcHiseondleamretaLlonal data bose 
manager. 

□ '522 INSTANT RECALL Mernojy-r^iden t progroin for 
storing ond retrieving aweoith of irTtoimation. 

□ '405 DESKMATE Desk otganJzatktnaL Tool with phone 
dialer, norepad, calendar, and calculatof. 

□ '478 HARD DISK UnLmESThet>est and most usslUl otill- 
lies ftir the hard disk user. 


□ '133 ULTRA ifnuflES A must for every PC owner. For 
recovering Fosi or accidentally erased tiles. 

n '556 PC-PROMPT A merTHjry-iBsIdent help utility that 
provides formorting for DOScommands online. 

□ '429 ELEMEinARYC Applk^ttfon tbrieomingClanguoge. 

□ '424 PASCAL COM Ptlf R Popular compifor written In 
Turtio Pascal. 

□ *423 PROJECT MANAGEMENT PC rnonagecnent system 
capable of handilng lOOOIosks 

□ '237 PC-GENERAL LED^H For the serlOLiE bookkeeper. 

All the controls needed for boloncing the books. Plus an 
oudit troll. 

□ '404 EZ-HIRMS Fhiigram ftx generating tnifor-mtxteforms, 
"Compared to S80 packages, this Is super." 

n *518 EXF»EJn SYSTEM Now your computer con act os If 
It were achiatly thinking. For diagnosing situations and 
formulating solutions. 

□ '480 PC OUTIINE UkeThinktank, this is a great woy lo 
orgonize, outline, and clossify ideos 

n *515,516 THE DRAFTSMAN Create doto graphs or slide 
shows from Fjotus 1 -2-3, Symptiony, or Vfoicolc. 

□ The PC-SIG introductory special l any 5 diskettes plus 
1 -year membership,., $39. 

0 1 year PC-SIG Membership ($35 foreign). Includes prirrted 
dlfScloiy. supplement, quarterly magazine.... $20. 
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To order, call; BOO -2454717 
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For technical questions or local 
orders: ( 406 ) 730-9291 
1030 -D East Duane Avenue, 

Sunnyvale, GA94C88 
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with the same meaning in different lan¬ 
guages, it would even provide the basis 
for a crude language translator 

There are other refinements, such as 
using bits to switch "Trailing space" or 

Leading character capitalized" on and off 
for individual codes, but the fine details 
would be better left to a standards com^ 
mittee to nail down and enforce It is worth 
noting that this will also allow large text 
databases (such as the text of a mega- 
blockbusting novel) to be compressed to 
perhaps 25 percent of their original 
storage space My own personal dream is 
to have the complete runs of Astound¬ 
ing/Analog, Fantasy and Science Fiction. 
Gaiaxy. and all the other SF magazines on 
one CD-ROM in machine-readable and 
machine-searchable form: duplication 
cost: about ten bucks. The transcription 
and royalty costs are another problem, but 
we have the technology. 

Robert Sneddon 
Glasgow. Scotland 

Nor Your Basic BASIC 

ZBasic IS fast and is the only interpiler that 
creates COM files in CP/M (and so it has 
no BASIC competitors) but I had hoped 
for more when I bought it. in fact. 1 had 
hoped for what the ZBasic ad promises: 

It retains the old commands you already 
know," Well, some, but not all. Its dif¬ 
ferences require hours to convert 
MBASIC-80 programs to ZBasic. For exam¬ 
ple. SORT works fine in MBASIC-80 but not 
in ZBasic, because SORT contains OR, a 
reserved word, within it. (Microsoft solved 
the embedded'^words problem five years 
agoll SORT is only one of many examples 
of translations that ZBasic requires, 
M BASIC allows periods in variables 
(SORXSCORES), but ZBasic allows only 
underlines (SORT_SCORES). 

ZBasic is a hacker's paradise, with data 
types carried to absurdity, making it totally 
wrong for education. For example, for 
PRINT 1/3, ZBasic gives the false answer 
of zero! Tb get a correct answer, ZBasic 
needs one of these: L/3, or I!/3, or l#/3. 
And as if four compulsory data types were 
not enough. ZBasic also provides 2 to 54 
digits of precision, which programmers 
may use to produce data files with enough 
variations in numbers to confound and 
confuse not only others, but even the un¬ 
wary programmer himself when he at¬ 
tempts to use such data files later without 
knowing the exact digits of precision in the 
data file Applesoft, North Star BASIC, and 
Tlirbo Pascal opted to keep data simple- 
much to the convenience of the users— 
and ZBasic could have provided a default 
of one precision (maybe 11 digits, like 
Uirbo Pascal) and allowed other options 


for the hackers. 

In many ways ZBasic is a modern, 
powerful fast, ingenious implementation 
of BASIC, but in other ways it is five years 
out of date, 

Edward l. Tottle 
Baltimore, MD 

Computers in Music 

1 think BYTE is missing an opportunity. I 
expect that there is a large portion of your 
readership that would be interested in a 
regular column that examines the MI DI In¬ 
terface and MIDI devices. 

Computers and music seem to go to¬ 
gether. especially in this digital age. and 
many programmers are also interested in 
music. After having my interest piqued by 
your lune (Computers and Music) issue. 1 
started to look through music stores and 
picked up a copy of Kfykwre/ magazine Al 
though I've been a loyal BYTE reader since 
i 978 and have read several other personal 
computer magazines as well. I was caught 
completely by surprise by the capabilities 
of even inexpensive MIDI synthesizers and 
the scope and state of the art of MIDI 
software. 

Your lune issue presented an excellent 
overview of the hardware and software 
that's now literally taking over the music 
world, but an issue every year or so that 
deals with music can at best hit only the 
very high spots, Keyboard has a regular col¬ 
umn on programming. Perhaps BYTE 
should have a regular column on music, 
Ben Barlow 
Rochester NY 

CRT Radiation 

Regarding the letter by Forrest Mims III in 
the August BYTE (page 20) where he cor¬ 
rects a previous author s comments about 
CRT radiation levels: Mr. Mims's work is 
Itself not without fault. 1 am familiar with 
some of his previous work and have no 
quarrel with his hardware expertise; i am 
sure that he has built a very sensitive 
radiation detector. However, there Is a 
problem involved in the nature of the 
measurements he is making. 

Measurement of ionizing radiation is a 
textbook example of a random process. 
In this case, the random factor is the time 
between events: thus, in a given time 
period the number of events (counts of 
the Geiger counter) is also random. The 
mathematical properties of phenomena 
that have random components have been 
studied for a long time, and in modern 
times we have a fairly good understand¬ 
ing of them. The twin sciences of prob¬ 
ability theory and statistics allow certain 
types of predictions to be made concern- 

[conimued) 
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E nter the world of professional 
CAD applications with 
Houston Instrument’s low cost 
DMP-4I/42 series plotters. These 
single-pen plotters give you the fea¬ 
tures you need—C and D size plots, 
extensive software compatibility, and 
proven reliability—for a very ford¬ 
able no frills price of $3295.* 

The DMP-41/42 series’ large C 
and D size formats are ideal for a wide 
range of CAD applications, from 
architectural elevations to assembly 
drawings. And a .005 inch resolution 
ensures crisp drawings on a 
variety of media—paper, matte film, 
or vellum. 


With the DMP-41/42 series, you 
can choose from an impressive selec¬ 
tion of off-the-shelf graphics software 
packages such as VersaCAD, 
AutoCAD, and CADKEY. Or, by 
using Houston Instrument’s popular 
DM/PL™ language, you can create 
your own custom software and be 
assured of upward compatibility with 
Houston Instrument’s entire line of 
plotters. 

The DMP-41/42 series. The plotters 
that offer superb reliability, comprehen¬ 
sive graphics capabilities, and a no 
frills price. The proven performers 
for low-cost CAD. 

For more information, call 


1-800-531-5205 (512-835-0900 if in 
Texas), or write Houston Instrument, 
8500 Cameron Road, Austin, Texas 
78753. In Europe, contact Houston 
Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistcl, 
Belgium. Tel.: 32-(0)59-277445. 
Tlx.: 846-81399. 


*U.S. sujg^esled retail price. Pricing subject to changi:- 
DM/PL IS a trademark of Houston Insinimeni. 


[jQQDasSCLim 

instrument 

A Division of AMETEK 
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ing the behavior of such phenomena. 

In the case at hand. I'm sure Mr Mims 
has noticed that, when repeating either of 
his measurements (background or CRT), 
the value obtained was not exactly the 
same each time This difference is a fum 
damental property of the nature of the 
random process being studied. In the case 
of ionizing radiation measurements, the 
amount of variation to be expected is a 
well-known quantity and is described by 
a mathematical construct called the 


and 10. Bib hmes iMer Inan dBMAN! And FoxfiASE 
compiles progjrams up to Bd limes faster than other 
compilers. 

The others oren't eoea close! 

New Fo\BASE+ is totally compatible with dBASE 111 PLUS 
as is original with dBASE It No changes in 

your present programs, databases, screens, or reports] 

Though FoxBASE is a super-fast compiler, it offers the 
familiar, u.ser'fnendly interactive features of ilBA5E and 
the full power of "dot prompt" mode plus many signil* 
icaut enhancements^ 


Poisson distribution. 

One of the properties of the Poisson 
distribution is that the amount of variation 
you might expect to encounter depends 
upon the number of events involved. This 
translates, in the particular case we are 
discussing, into the fact that the variation 
in the number of counts per minute de¬ 
creases as the total measurement time 
gets longer Mr Mims gives no details as 
to how he made his measurements: there¬ 
fore, my best guess is that he counted for 


Best of afl FoxMSE is economkal. Single-user FaxMSE 
costs just multi-user FoxBASE S^S**-no matter 
how many woikst^ikius you have. 

So call (4 IS) B74‘0L6Z now, and ask for a copy of our 
detailed benchmarks. After all . . . 


Nothing Runs Like a Fox, 



Fox 

E7475 Holiday Lane, Penyshurg, OH 43551 
£419) 874-0162 Telex: 6503040S27 


l-minute intervals and reported the 
number of counts measured in that time 
period. If in one case, you have measured 
17 counts (as Mr Mims did for the back¬ 
ground), then the properties of the 
Poisson distribution tell us that in other 
measurements of the same quantity you 
will get a variation that has an upper limit 
of just about 35, the count found for the 
CRT In other words. Mr Mims's measure¬ 
ment of 35 counts does not prove that the 
CRT has higher radiation levels, because 
he could have gotten the same measure¬ 
ment from a repeat reading of the back¬ 
ground! For this reason 1 find his measure¬ 
ments less than convincing, A much 
stronger case could be made simply by 
counting for intervals of several minutes 
in both cases and calculating the average 
counts per minute from that data. 

Howard Mark 

New York, NY 

Mr Mark incorrectly assumes that my 
conclusion that some CTO can emit ioniz¬ 
ing radiation was based on a single 
i-minute measurement of two CRT^ In 
fact, I made several such measurements 
and reported a nepresenfaOVe set of 
results in my letter 
For the purpose of this reply i placed 
a commercial radiation counter adjacent 
to die screen of a color televi^on set and 
made a senes of six 5-mlnute measure- 
ments. Between some of these measure¬ 
ment I monitored the background count 
kir 5 minutes at a point t meter from the 
TV set The resuhs (counts per 5 nunutesj 


were: 



TV On 

TV Off 

Background 

ti9 

lit 

72 

122 

i08 

67 

iiO 

87 

58 


The averages of these data are 23.4 
counts per minute when the TV was on 
and 20.4 when the TV was off. The back¬ 
ground count averaged 13.1 events per 
minute 

The most interesting aspect of these 
results is the high count when the TV set 
is off. Apparently the CRT or other com¬ 
ponents of the set are slightly radioactive. 
My guess is that the phosphor coating 
behind the faceplate of the CRT is the 
source, in any event the conclusion of my 
original letter that CRTS can emit low but 
measurable levels of ionidng radiation re¬ 
mains wa/Zd. 

Readers of BYTE with access to a radia¬ 
tion meter may wish to automate CRT 
rad/at/on-/eve/ measurements, ! have 
described a simple optocoupier interhce 
for a radiation meter and a computer in 

{continued) 



foxBASE wins the dBASE race! 

6.43 tim es fiister than dBASE m HIS 

New FoxBAS£+ sweeps the field: runs 2,20 times 
fa-ster than Clipper, 6.G9 limes faster lhan dBCOMFILER, 
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You can buy the Leading Edge^ Model 
“L” Series" 2400B Modem with 
communication software for less than 
what you’d pay for a Hayes^l200B Modem. 



And the Leading Edge Model “L” Series 2400B is fully 
Hayes and IBM*“Compatible, has auto-answer and auto¬ 
dial features, fits in a half-size expansion slot and operates 
at 300, 1200 and 2400 bps as well. It's priced at only 

$ 289 " 


Also available, the Leading Edge" Model “L” Series™ 
1200B Modem priced at $ 149.9S 


Call 1-800-USA-LEAD for more information or a dealer 
near you. In MA call (617) 828-8150. 


LEADING EDGE 

Leading Edge Hardware Products, Inc. 

225 Turnpike Street, Canton, MA 02021 
1-800-USA-LEAD or (617) 828-8150 in MA 


Leadfl^ Edfe hi a ref Inened [ndenurk and Model “L''Series hi a o 


k of Leadlj^ Edge Praducnt Inc. Hayes hi a o 


hia reflsiei^ crwlemarkaf IrAernxUoml Euslneat MachinH Gori», 
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LETTERS 


Forrest Mims's Computer Projects (Os- 
bome/McGrBw-HHL 1989, pages 55-601 
I plan to descrfjbe a similar technique for 
iong-term radiation measurements in my 
column in Modern Electronics. 

Forrest M. Mims 111 
Seguin. TX 

Mathematics of Programming 

While Prof, Hoare's objective of applying 
mathematics of programming {August) is 
laudable, he starts off on the wrong foot. 
Many mathematical laws do not apply to 
truncated or rounded numbers of fixed 
word length. Consider for example, the 
following instance of the associative law 
(his figure 1), in which the numbers are 
rounded to two significant figures after 
multiplication: 

(.12 X .95) X .67 - {ll)x .67 = .074(1) 
(.12 X (.95 X .67) = .12x (.64) = .077(21 

In programming many numerical tasks 
(for example, finding all of the roots of a 
polynomial), coping with finite-digit 
arithmetic is the only nontrivial part of the 
job. 

Philip R. Geffe 
Salisbury. MD 


Compatibility— 

A One-Way Street 

There is one aspect of computer com¬ 
patibility that appears to have been largely 
overlooked: the reverse compatibility of 
the IBM microcomputers with their vari¬ 
ous compatibles as well as the compati¬ 
bility of the compatibles with each other. 
Here is how I came face to face with this 
problem. 

I have recently compiled a GW-BASIC 
program on a Zienith Z-158 computer using 
the Microsoft BASIC compiler version 
3.02. The compiler created an .EXE file 
that worked beautifully on the Zenith. 
However, to my great surprise, when I tried 
the disk with my .EXE file on IBM. Thndy. 
NCR, Leading Edge and Epson com¬ 
puters. the program would not work. In 
each case the computer returned the mes¬ 
sage "Cannot execute a child of BASIC.' 
As far as 1 could ascertain, the only com¬ 
puter other than the Zienith Z-158 on which 
the program did work was a Hewlett- 
Packard. 

I then compiled the same BASIC pro¬ 
gram on the Zenith by using the Microsoft 
QuickBASIC compiler version 2.0. As 
before, the compiled program worked 


beautifully on the Zenith and also on the 
IBM PC But the IBM PC XT and Epson 
Equity 1 would not even read my .EXE file, 
returning the message 'Not ready error 
reading drive A.' although both com¬ 
puters properly showed the disk directory 
in response to the DIR command (1 did not 
try this compiled program on the other 
computers). 

I then compiled the same BASIC pro¬ 
gram on the IBM PC XT by using the same 
Microsoft QuickBASIC compiler. Now the 
program ran perfectly on the IBM and on 
all other computers. 

Thus, computer compatibility is mostly 
a one-way affair. The "compatibles" are de¬ 
signed to execute machine-language pro¬ 
grams created for the IBMs on the IBMs. 
But. in general, neither the IBMs nor the 
compatibles can execute, or even read, 
machine language programs created on 
a different machine 

Let this be a warning to those who in¬ 
tend to create IBM software by using a 
compatible computer. Better make sure 
beforehand that your intended compati¬ 
ble is two-way compatible 

Oleg D. Jefimenko 
Morgantown. WV m 


State of the Smart. 


* FCC APPROVED 



SmarTEAM 24008 

* tntt;Tnal slot modem for IBM PC. 
XT, AT and compatible computers 

• 7.5 inches length with the same great 
features of SmarTEAM 2400 

■ MrrE+ software optional 


SmarTEAM 1200 AT 

• Bell m, 2i2A standard 
■ Fully Hayes compatible 

Auto dial (pulse or loncK ^uto answer 

• 2 self lest modes (analog loop back and 
remote digital loop back test) 

• Call progress detection (dial tone, busy f 


marTEAM 1200 BH 



Quality CQirnnunicadon Froiliicts 


* 5^1’^ length with the same great 
features of SmarTEAM 1200 AT 

• Ititernal slot modem for IBM 
PC* XT* AT and compatible 



SmarTEAM 2400 

• 0-300* 1200, 2400 bps. Bell lOJ, 

CCITT V22, V22 bis. Full duplex 

• Aoto dial (pulse or tone), auto answer 
automatically switches between tone and pulse 

• Hayes 2400 commands compatible 
« 6 self test modes 

• Call progress detection (ringing, dial tone, busy) 


SmarTEAM 1200 CT 

* Compatible with CCITT V.2I and V.22 
Aliernaie B 1200bps asynchronous 

* 0-300, 1200 bps full duplex 

* Compatible with Hayes commands 
Auto dial (pulse or Lone)* auto answer 


HEAD OFFICE: 

TEAM TECHNOLOGY INC. 


U,S, Sales And Service 

SmarTEAM INC. 


2F,No,2, Alley 2* Szu Wei lond 
Chyng Cheng Rd.^Hsin-Tien Gty 
Taipei, Taifwan, R.O.C. 

TLX; 19725 PETRCHEN 
FAX, (02)7251830 

TtL. (02)9|8.9249< 7252836 (Sobs tteplj 


19^5 PARTHENIA St. Sie. J 
Northridge, CA 91324 
TEi:|a 3 8)886-9726 

SefvrcB No.: 

(818)8069729 
FAX;|e18)8866731 
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* OEM WELCOMES 


CANADA SINGAPORE: SPAIN 

BUDGEfiON INC PET Computers ARCE ISESICAk 5>A 

m::4l6I673-?a00 ‘ TEL5331313 TEL|4|4440462 

HONG KONG 

OUANTUIH DATA SYSTEMS LTD. 

TEL 3-897278 

* Hayes IS a regtsiafad Trademark ot Hayes MicriCK^emputar ProduCTfi, hic 

* IBM PC. XT. AT are trodemaika ol Jntefnalicifial Business Machines Ccii'p. 

* MITE K a riegister^ of MYCROFT LABS INC. 
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lANGlMUiB THAT W CAUSING^ BIGGEST^ 

HISTORV jUSAISO 
OURPOdUTS. 


Whether it’s BASIC, COBOL, 
Pascal, “C”, or a data base manager, 
you’re being held back. 

Held hack because the langua^ 
has frustrating limitations, and the 
programming environment isn’t 
mtuitive enough to keep track of 
what you’re working on. 

In the real worid, there’s pres¬ 
sure to do more impressive work, in 
less time, and for more clients. 

We’ve been given some incredibly 

E owerful hardware in recent times, 
ut the languages aren’t a whole lot 
better than they were 20 years ago. 

So, whatever language ^ou have 
chosen, by now you fed it s out to 
get you — because it is. 

Sure, no language is perfect, but 
you have to wonder, “Am I getting 
all I deserve?” 

And, like money, you’ll never 
have enough. 

Pretty msmal, huh? 

We thoi^t so, too. 

So we did something about it. 
WecallitCLARIOl^ 

■feu’ll cdl it “tncredibk.” 
Distributed on 7 diskettes, 
CLARION consists of over 200,000 
lines of code, taking 3+ years to 
hone to “world-class” performance. 

With CLARION you can 
write, compile, run and ddiug 
complex applications in a 
New York afternoon. 

Even if you’re in Savannah. 

It gives you the power and 
speed to create screens, windows 
and reports of such richness and 
clarity you would never attempt 
them with any other language. 

Because you would have to 
write the code. 

With CLARION you simply 
design the screens using our 
Greener utility and then 
Clarion writes the source code 
AND compiles it for you in seconds. 

Likewise, you can use 
REPORTCR to create reports. 

Remember, only CLARION can 
recompile and display a screen or 
report layout for modification. 

And with no time wasted. 

All the power and facilities you 
need to write great pnKrams, faster 
than you ever dreamed of. 


Programs that are easy to use. 


asy 

Programs that are a pleasure to 
write. 

And to you that means true 
satisfaction. 

feu’ve coveted those nifty popup 
help windows some major applica¬ 
tions feature. But you can’t anord 
the time and eneigy it takes to 
write them into your programs. 

That’s the way it used to he. 

So we fixed that, too. 

CLARION’S HELPER is an 
interactive utility that let’s you 
design the most effective popup 
help screens that you can imagine. 
And they’re “context sensitive, 
meaning you can have help for 
evety field in your application. 

Imiike the other micro 
languages, CLARION provides 
decl^tions, procedures, and 

functions to process 
dates, strings, 
screens, re^rts. 


Imagine making sourre 
changes with the < 

TOR. A single keystroke termi¬ 
nates the EDrrOR, loads the COM- 
I the program, loads 
: and executes the 



indexed tiles, 
DOS files and 
memory tables. 



snririN 




CLARION 


DEPT. A4BY/7 


1-800-354-5444 


phenomenal. 

files permit any number of compos¬ 
ite keys which are updated dynami¬ 
cally. 

A file may have as many keys as 
it needs. Each key may be com¬ 
posed of any fields in any order. 
And key files are updated when¬ 
ever the value of the key chaises. 

like SCREENER and RE¬ 
PORTER, CLARION’S FILER utility 
also has apiece of the CLARION 
COMPILER. To create a new file, you 
name the Source Module. Thenyou 
name the Statement Label of a file 
structure within it. 

FILER wdll also automatically 
rriiuild existing files to match a 
changed file structure, ft creates a 
new record for eveiy existing rec¬ 
ord, copying the existing fields and 
inidsuizing new ones. 

Sounds pretW conplicated, huh? 
Nbt with clarion’s docu¬ 
mentation and on-line help 
screens. If you are currently 
competent m BASIC, Pascal 
or “C” you can he writing 
Clarion applications in a 
day. In two days you won’t 
believe the eloquence of your 
CLARION proems. 

Qcay, now tor the best part of 
all. You can say it in CLARION 
for $295.00-^tus shipping and 
handling. All you n^ is an IBM^ PC, XT, 
AT or true compatible, with ^ KB of 
memory, a hard disk drive, and a parallel port. 
And we’ll allow a full 30 day evaluation 
period. If you’re not satisfied with 
CIARION, simply return it in its 
orMnal condition for a full refund. 

U you’re not quite ready to take 
advantage of this norisk 
opportunity, ask for our detailed 16 
color brochure. It vividly 
illustrates the el«[anoe of 
CLARION. Consider it a preview of 
programming in the fast lane, 
uther way, the 800 call’s a freriiie. 


ISOanSIMHIimB P OIIHIIIOmailllll 33 OM 3(l5/l«5-4555 

IBM is a rEgisteral tratfemark of Intmiadonal Business Machines Corporatkin. CLARION™ is a [rademark of Barrii^on Systems, Inc, 01986 Bamngton Systems 
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STATE OF TH 


Tech PC Desktop Computers are de¬ 
signed for survivd. The XT^s leave your 
desktop looking comfortably empty 
with their slim non-obtrusive profile; 
The AT's give you a powerful presence 
with a clean lined sturdy chassis. Com¬ 
bined with a 14 inch, 800 by 400 line 
amber monochrome monitor or a 14 
inch, 1280 by 800 black and white 
monochrome monitor you Ve got State 


of the Art staring straight back at you. 
If 8 MHz 80286 power isn't fast enoughl 
for you... try the Tech Turbo PC/AtI 
with its lOMHz 80286 and 10 MHz 
80287 math co-processor socket. Thel 
Tech Turbo PC/AT gives you thel 
strongest, most powerful 80286 perfor-l 
mance available from anyone,[ 
anywhere... available with up to 16 
megabytes of memory and hard cfisks up 
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TECH PC DESKTOP COMPUTERS are available now in 
different base models: 

TECH PC/XT DESKTOP....$ 52 

Options: 

Tech PC/XT with 20MB Hard EHsk... 

Tech POXT with 20MB Hard Disk, Monochrome Monitor, | 
Hercules Compatible Mono/Giaphics Card ......... $117 

TECH TURBO POXT DESKTOP... •.. 

Optimis: 

Tech Turbo PC/XT Desktop with 20MB Hard Disk .. $1C 
Tech Turbo PC/XT 20MB Hard Disk, Monochrome Monitor J 
Hercules® Compatible Mono/Graphics Card.$12791 
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KT DESKTOPS 


to 1 gigabyte with our new optical stor¬ 
age disk, the Tech Personal Computer 
Desktops represent the cutting edge of 
I desktop microcomputer technology. 

lech Personal Computers, Inc. is a 
I full service manufacturer of Micro Com¬ 
puter Products and offers a complete 
line of Desktop, Portables and Multi- 
User Computer Systems as well as an 
accessory line of over one hundred 


enhancement products. Tech Personal 
Computers, Inc. are aU backed by a full 
one year warranty with additional 
maintenance coverage and extended 
maintenance contracts available 
through Momentum Service Corp. For 
more information concerning hundreds 
of Service Centers throughout the 
United States, contact lech Personal 
Computers, Inc. at (714) 754-1170. 


I TECH PC/AT DESKTOP..$1399 

Options: 

I Tech PC/AT with 20MB Hard Disk .$1799 

Tech PC/AT with 20MB Hard Disk, Monochrome Monitor, 
Hercules® Compatible Mono/Graphics Card.$1999 

I TECH TURBO PC/AT DESKTOP ...$1599 

Options: 

I Tech Turbo PC/AT Desktop with 20MB Hard Disk.,, $1999 
I Tech Turbo POAT with 2DMB Hard Disk, Monochrome Moni¬ 
tor, Hercules® Compatible Mono/Graphics Card .... $2199 

I All TECH PC DESKTOPS available with tape backups, hard 
disks up to 1 gigabyte, networking systems, and hundreds 
, of other hardware and software accessories. 
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1911 Betmor Lane Anaheim, California 92805 

Telex 272006 Answer Back - TECH FAX: 7143851523 
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EXPAND YOUR PC TO NEW HORIZONS 





iiiiiiiiiniiiiii 



PC-Slave n 

The Ultimate IWo-User Card 


Advanced Digital now 
offers you two ^ 
additional users for the 
price of one! 


With our PC-Slave 111 you con 
quickly turn your personal 
Oomputer Into a host 
I computer for a complete 3- 
■ user system, The PC-Slave II 
= lets two additional users share 
one PC and oJJ the expensive 
hardware and peripherals that 




~ ■ 


Vdu've already paid for. Plus you share 
access and communication between 
users and PC's. 

Each slave has two CPU's, two 512K bytes 
of memory, keyboord ar^d monitor inter¬ 
face. making it possible for each user to 
work on the same program or 
two entirely different PUN 

programs,, as if they were two 
independent PC's. 

PC users often ask us how to network 
their many PC's, The solutions are many 
but expensive and siow. Advanced 
Digitars answer — the PC-Slave II — 
□Hows you to add oddiftoridl 
workstations at a more reasonable 
cost... a nd w i th much faster 
performance than any locat area 
network or software package. 


A11 you need to comptet© you r 3 - user 
system is the PC-Slave II. IBM's PC-NET 
software, and two low-cost monochrome 
monitors and keyboards. No new ^ 
operating system, no new commands 
and no complications of a LAN, 


ADWiCED DIGfm COt^OHAHON 

.. inquiry 403 for End-Useris, 

10M. PC-DOS. PC NErafe-tTOd^rjXJfifcf o^ Intemafionq! Business [Vlochlries pC-SloviSlNsa of .1^ Digifal Ggip. Inquiry 403' for DEALERS ONLY. 



compatibility with i 
programs, _ 

Advanced Digital offers many 
other PC products including 
the ADC‘TAPE6Q, PC-DCBUS, 
PC-Slave, and morel 


For more information, cdlf 
1-800-251-1801 (ouMde ^ 
CoJIfornia). 



Advanced Digital Corporation 
5432 Production Drive 
Huntington Beach, CA 92649 
(714) 891-4004; (800) 251-1801 
Telex 183210 ADVANCED KTBH 


Advanced DigitatyiK^t#dr^ 
27 Princes Street 
Hanover Square " 
London WIRSNS- 
United Kingdom 
(01)409-0077 


Telex 265840 FINEST 


Each PC-Slave II gives'your PC the full 
capabilities of two PC's and can support 
DOS 3.1 pTdyiding each user 100% 
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WHAT’S N EW 


DEC Introduces 
VAXmate PC 

D igital Equipment Corp, 
announced the VAX¬ 
mate computer an IBM PC 
AT compatible capable of 
networking with VAX and 
MicroVAX computers. At the 
same time the company 
introduced PC All-in-1. a 
MicroVAX 1 [--based system 
that can connect up to 30 
computers including VAX- 
mates, and VAXA^MS Ser¬ 
vices for MS-DOS. software 
that links the VMS and MS- 
DOS operating systems. 

The VAXmate. which runs 
on an 6-MHz 80286 micro¬ 
processor. consists of a 
system unit with a built-in 
monitor and 5 ViAnch floppy 
disk drive. The $4045 com¬ 
puter comes with a mouse 
and a keyboard that sup¬ 
ports both DEC and IBM 
key functions. In addition to 
MS-DOS 3,1. the system's 
software includes Microsoft 
Windows, Microsoft's Net¬ 
works software, and VT220 
and VT240 terminal 
emulators; the software 
license costs $250. The net¬ 
working software and Win¬ 
dows run in the upper 360K 
of the computers 1 mega¬ 
byte of RAM. 

The VAXmate is also 
equipped with an Ethernet 
transceiver that supports the 
company's DECnet and Thin- 
Wire Ethernet local area net¬ 
work. which transmits infor¬ 
mation at 10 megabits per 
second. Via a server the 
VAXmate can store and ac¬ 
cess files on VAX and 
MicroVAX systems. Besides 
VAX-based computers, the 
network can connect DEC 
Rainbows and IBM PC XTS 
and ATS running Digital^s 



DECnet software as well as 
IBM mainframe systems 
linked to the network 
through DECnet/SNA Gate¬ 
way software. Network In¬ 
tegration kits for IBM PCs 
and Rainbows will be avail¬ 
able in 1987, the company 
says. 

Additional features of the 
VAXmate include serial and 
parallel ports and a video 
controller that supports DEC 
and IBM graphics modes, in¬ 
cluding CGA. EGA. and PGA 
standards. The VAXmate can 
hold an optional 2-megabyte 
memory-expansion board 
($1600). an internal Hayes- 
compatible 2400-bps 
modem ($995). and a math 
coprocessor ($500). Other 
options can be added with 
an expansion box ($1945) 
that has a 20-megabyte hard 
disk and two AT-compatible 
expansion slots. 

With PC AlHn-l, the VAX 
mate can access services of 
DEC'S All-in-1 integrated of¬ 
fice system, such as docu¬ 
ment processing and elec¬ 
tronic mail. Priced at 
$81,160, PC AlI-in-1 contains 
all the MicroVAX if hard¬ 
ware, software and services 
for linking up to 30 com¬ 
puters: several PC All-in-1 


systems can also be 
conneaed. 

Using Microsoft Windows 
as an interface. VAXA^MS 
Services for MS-DOS 
enables PC-compatible com¬ 
puters to store and access 
information on VAX, Micro¬ 
VAX. and VAXmate com¬ 
puters acting as servers. 

With the software, com¬ 
puters can access MS-DOS 
applications software and 
files, share laser printers and 
other peripherals, and ac¬ 
cess VMS-based files from 
remote systems on the net¬ 
work. The software ranges in 
price from $650 to $19,500. 
depending on configuration: 
the company plans to offer 
versions for Rainbows and 
IBM PC XTS and ATS in 
1987. 

Digital will also sell server- 
based licenses for Micro¬ 
soft's Multiplan. Projea. and 
Chart and Access 'feh- 
nology's 20/20 spreadsheet 
package. According to DEC. 
third-party software com¬ 
panies will offer versions of 
their software for use on the 
servers. 

For more information, con¬ 
tact Digital Equipment Corp,, 
Maynard. MA 01754-2571. 
(800) 344-4825. 

Inquiry 550. 


Ashton-Tlate 
Brings dBASE 
to the Mac 

A shton-Thte introduced 
dBASE Mac, designed 
with pop-up menus and 
dialog boxes to enable you 
to create and modify the 
program's data files. A 
feature called Quick Create 
provides you with a 
template for data entry 
screens and reports, or you 
can customize the templates 
with dBASE Mac's graphic 
layout capabilities. 

Using the mouse, you can 
combine up to 36 data files 
through common fields. Tb 
create custom reports, you 
can selea type styles and 
sizes, design and draw on 
the screen, and store and in¬ 
corporate graphic images. 

Software developers can 
create turnkey applications, 
including customized alerts 
and pull-down and pop-up 
menus. A procedural lan¬ 
guage includes pre- and 
postprocessing, add. delete, 
and write records pro¬ 
cedures. if-then statements, 
and mathematical calcula¬ 
tions, A Protect mode 
prevents you from altering 
applications. 

A 512K Macintosh or a 
Macintosh Plus, with at least 
one SOOK floppy disk drive, 
is required. The program 
costs $495. For more infor¬ 
mation, contact Ashton-Tkte 
20101 Hamilton Ave,. 
'Ibrrance. CA 90502-1319. 
(213) 329-8000. 

Inquiry 551. 
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WHAT'S NEW 



Micficjsoft Worifes^ module mixes text and graphics 

on-screen. 


Works for the Mac 

M icrosoft Works contains 
a word processor 
database^ spreadsheet with 
graphics, and a communica¬ 
tions module. You have the 
ability to work with up to 
ten files at once, and 
Microsoft reports that you 
can combine information 
from one module into 
another with a click of 
the mouse button. 

The word processor has 
a drawing facility that lets 
you draw linea boxes, and 
circles around or on top of 
your text. It also has 
automatic background 
pagination, a copy format 
option to copy paragraph 
formatting from one 
paragraph to another, and 
an option for printing mail¬ 
ing labels in custom sizes 
With the word-processing 
module you also have the 
ability to create form letters, 
and text and graphics can 
be mixed on screen. 

With the database, you 
can add. delete or rename 
fieids, and you can store 
data in up to 60 fields per 
form. 

The spreadsheet has 256 
columns and 9999 rows with 
54 built-in functions that 
enable you to perform 
financial, scientific, or 
logical calculations. You can 
also create pie ban line, or 
combination charts for 
display with data. 

The communications 
module enables you to 
transmit all spreadsheet, 
database, and word-pro¬ 
cessor files without conver¬ 
sion. It also allows you to 
store up to eight telephone 
numbers for each document, 
XMODEM and MacBinary 
file transfer protocols are 
supported. 

Microsoft Wbrks sells for 
$295 and runs on a 512K 
Macintosh or a Macintosh 
Plus. 

For more information, 
contact Microsoft Corp.. P.O. 


Box 97017. Redmond, WA 
98073-9717. (206) 882-8080. 
Inquiry 552. 


Corvus Announces 
80386-based Series 

C orvus Systems intro¬ 
duced the Series 386 
workstation and 70- and 
126-megabyte file servers, all 
based on Intel s 80386 
microprocessor. The ma¬ 
chines' 80386 operates at 16 
MHz and provides 32-bit 
memory, two 32-bit expan¬ 
sion bus interfaces for RAM 
expansion, and enhanced 
BIOS functions. 

The workstation, which is 
compatible with the IBM PC 
AT. and file servers come 
with 512K bytes of RAM on 
the motherboard and a 
16-bit. 2-megabyte RAM ex¬ 
pansion board. Each unit 
can hold six half-height 
storage devices. Standard 
features include an AT- 
compatible keyboard, a 
L2-megabyte floppy disk 
drive, and a 20Owatt power 
supply The workstation and 
lower-capacity file server are 
equipped with a 70mega- 
byte hard disk drive with an 
average access time of 40 
ms: the higheropacity file 
server uses a I2^megabyte 
hard disk with an access 
time of 30 ms. The file 
servers also incorporate a 


60-megabyte streaming tape 
drive and come with Novell 
2.0a software available in 
8086 or 80286 protected- 
mode versions. 

The workstation sells for 
$12,795: the 70 and 
126-megabyte file servers 
cost $16,595 and $19,795. 
respectively. The company 
says that it is working with 
Award Software of Los 
Gatos. California, to develop 
an extended AT-compatible 
ROM BIOS for use on the 
Series 386. According to the 
company, the extended 
BIOS will take advantage of 
the 803S6's advanced capa¬ 
bilities and maintain com¬ 
patibility with the 80286 
BIOS used in the IBM PC 
AT. For more information, 
contact Corvus Systems Inc.. 
2100 Corvus Dr, San Jose, 
CA 95124. (408) 559-7000, 
Inquiry 553, 


SCSI-based Hard Disks 
for the Mac Plus 

G eneral Computer an¬ 
nounced an external 
20-megabyte hard disk drive, 
the HyperDrive FX/20. for 
the Macintosh. The drive 
uses the SCSI port that's 
standard with the Macintosh 
Plus and with upgraded ver¬ 
sions of 512K Macs. The 
drives data transfer rate 


ranges from 51 OK bytes per 
second to 1.25 megabytes 
per second (peak). Priced at 
$1199. the drive includes a 
print spooling utility that 
enables you to queue 
several documents for print¬ 
ing on a LaseiWtiter while 
the computer performs 
other tasks. Also bundled 
with the drive are a backup 
utility and a security pro¬ 
gram that encrypts data in a 
file and destroys all traces 
of the original. For more in¬ 
formation. contact General 
Computer Corp., 215 First 
St.. Cambridge. MA 02142, 
(617) 492-5500. 

Inquiry 554, 

S upra Corp., manufac¬ 
turer of the SupraDrive 
hard disks for the Atari ST 
computer, also introduced a 
20-megabyte external hard 
disk drive for the Macintosh 
Plus. The 3!^-inch drive con¬ 
nects to the Mac's SCSI port 
and sells for $799. The drive 
comes formatted and boots 
without the use of a floppy 
disk. The drive's software 
uses Apple's Hierarchical 
File System and. the com¬ 
pany says, is compatible 
with all Macintosh applica¬ 
tions. For more information, 
contact Supra Corp.. 1133 
Commercial Way, Albany. OR 
97321. 1503) 967-9075, 

Inquiry 555. 


P roAPP introduced the 
ProAPP 40S. an external 
40-megabyte hard disk drive 
that connects to the SCSI 
port on the Macintosh Plus. 
The drive operates with an 
average access time of less 
than 30 ms and is compati¬ 
ble with the original version 
of the Finder as well as with 
Apple's Hierarchical File 
System. Priced at $1995, the 
drive comes preformatted 
and With menu-driven in¬ 
stallation software. Contact 
ProAPP Inc. 10005 Muir- 
lands. Suite Q frvlne. CA 
92718. (714) 855-9088. 

Inquiry 556, 
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RAM-Resident Program Users... 

IT'S EASY ID WIN 
WHEN YOU BUY 
THE REFEI 




With Referee, 
you make 
the rules. 


If you use desktop 
organizers, spell 
checkers, keyboard 
enhancers or other 
RAM-resident programs, 
you may have already discovered 
the horror of 'RAM Cramr 


RAM Cram occurs when 
resident programs compete 
with each other (and with 
applications programs) for 
control of your keyboard or 
other computer resources. 

It's a tierce competition that can 
cause your computer to lock up 
completely. Then you pay the 
penalty—in lost time and lost data. 

Referee, by Persoft, is a new type of 
software that puts you in totai control of 
your RAM-resident programs. 

And that puts Referee in a league all its 
own. You can create your own RAM 
Teams^“ for specific applications programs. 
Team Superk^^“ and Sidekick^” with Lotus 
1 _ 2 _ 3 «j Qr oaij jp prokey™ and bench the 
others when you switch to dBASE III™. 


Load all the programs you need at the 
beginning of your workday Referee auto¬ 
matically activates and deactivates the ones 
you need according to your set of rules. 
Instantly. Invisibly ^u can also use Referee 
to unload programs from memory—even 
those with no unload option of their own. 


Refeme^s Sideline™ menu enables 
you to control RAM-resident 
programs from within an 
applications programl 


and 


checker. 




back 


5 ideal for integrated pack^ 
ages like Symphony™.'liby 
can use a keyboard 
enhancer with the 
spreadsheet module. 
Or deactivate It, enter the 
word processing module 
activate your favorite spetl 
easy. And you never have 
the way out ot the program! 


Referee puts an end to RAM-resident 
program conflicts. At $69,95, it solves a 
very big problem for a very smalt price 


It's easier to win with the Referee on 
your side For more information, and for the 
dealer nearest you, contact: Persoft. Inc,, 
465 Science Drive, Madison, Wl 53711, 
(608) 273^000—Telex 759491. 


pErsap~ 


^ Cc]pyiif]hit 196^ Peranfl. Inc Ak T^sefv^ 

Ftel^eE, Sicteline. und RAiM Tesms SfB Ir^demarkB idf Persolt. Inc:. 

Sidetticit and Superitey aie regBUefed irademarks Bort^nd tmematnjnel, Bnc 
Loius 1-?-3 and Syn^hony are registered tr^idemarfcs erf Urfua Oewelg^sment Con? 
Proliey is a ipademertc of FtoseSoft, Jne 
dBASE Itl l£ a regislHred tradml^k irf A^[in-T.aiE. 


Visit Booth #8624 
Hilton Pavillion West 
COMDEX/Las Vegas 


inquiry 25S 
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WHAT S NEW 



Sperry Introduces 
Fast AT Clone 

S perry introduced the 
PC/microlT a smaller 
lower-cost, speeded-up ver¬ 
sion of the firm's PC/IT The 
new machine features a 
15-inch'^uare footprint and 
five expansion slots, ar¬ 
ranged horizontally. Like the 
older PC/IT the new com¬ 
puter is manufactured by 
Mitsubishi but features a 
slightly faster processor The 
PC/microlTs processor runs 
at a top speed of 8 MHz 
with no wait states, whereas 
the older processor has a 
top speed of 7.16 MHz with 
no wait states. A standard 
feature of the computer is 
support of synchronous 
communications as well as 
the more common asyn¬ 
chronous communications. 
According to Sperry, all 
one has to do is attach a 
modem and the appropriate 
terminal emulation software 
in order to communicate 
with various mainframe com¬ 
puters. The system can also 
be configured to support 
five users under XENIX 
System V. 

A diskless version of the 
PC/microlT with 512K bytes 
of memory and a Key 
TVonic-type keyboard costs 
$2345. A version that in¬ 
cludes a 20megabyte hard 
disk drive but no floppy 
drive, costs $3590. A 
2CPmegabyte hard disk card 
is available for $995. and a 
1,2-megabyte floppy drive 
costs $275. Monitors are ad¬ 
ditional. For more informa¬ 
tion. contaa Sperry Corp.. 
World Headquarters. Blue 
Bell, PA 19424-0031. (215) 
542-4213 or 542-4217. 

Inquiry 557. 


Modular Business 
Software 

O pen Access II is a six- 
function modular busi¬ 
ness system. The modules 
include a database with a 


programming language 
spreadsheet, graphics, word 
processor communications, 
and utilities. 

The programming lan¬ 
guage within the database 
module controls window 
generation and other screen 
functions. It uses a free-text 
format that eliminates line 
numbers and column restric¬ 
tions. The database also 
features global update func¬ 
tions and a status window 
that shows calculation 
results as you add. change, 
or delete records. 

With the spreadsheet, 
a goal-seeking function 
enables you to define up to 
five target values, then work 
backward to perform "what 
if" calculations automatically. 
The spreadsheet also fea¬ 
tures three-dimensional 
high-resolution graphics. 

And you can use the cross- 
table analyzer to summarize 
data and incorporate it into 
specific tables. The spread¬ 
sheet also features a text 


editor, mail-merge and calc- 
merge capabilities, and the 
ability to display up to four 
spreadsheets on-screen 
simultaneously. 

According to the manufac¬ 
turer. you can use the desk¬ 
top utilities no matter where 
you are in the Open Access 
il system. Utilities include 
appointment scheduling, a 
business-card file with auto¬ 
dial. a calculator, alarm, 
three-time-zone clock, and a 
calendar 

Open Access II runs on 
IBM PCs, XU. AU. and com¬ 
patibles with at least 256K 
bytes of RAM, The program 
costs $595, and a network 
version is available for 3995, 
For more information, con¬ 
tact Software Products Inter¬ 
national 10240 Sorrento 
Valley Rd.. San Diego. CA 
92121. (619) 450-1526. 

Inquiry 558. 


External RAM 
Storage for IBM PCs 

S anta Clara Systems an¬ 
nounced a nonvolatile 
RAM-based external storage 
system called BATRAM 


(short for "battery RAM") 
for use with the IBM PC and 
compatible computers. The 
unit is functionally the same 
as a hard disk drive al¬ 
though it has no internal 
moving or mechanical parts. 
According to the company, 
the device can transfer data 
at rates as high as 4 mega¬ 
bytes per second, up to 700 
percent faster than hard disk 
drives. The BATRAM's re¬ 
chargeable elearolyte gel 
batteries provide up to two 
weeb of uninterruptible 
power so that no data is 
lost when the system is 
turned off or power is inter¬ 
rupted. The unit can also be 
treated as extended 
memory. 

The basic model comes 
with a 4-megabyte memory 
board and has four slots 
available for memory up¬ 
grades. The system can be 
expanded with 4- or 16- 
megabyte memory cards, to 
a maximum of 80 mega¬ 
bytes. The unit's interface 
card plugs into a short slot 
and supports 8-bit and 
16-bit architectures: inter¬ 
rupts and DMA channels are 
not used. Other features in¬ 
clude fuil error detection 
and correction capabilities 
and support for Novell Net¬ 
Ware utilities. The unit also 
supports all DOS utilities 
and lets you create and use 
multiple DOS partitions. The 
BATRAM's base price is 
$1895 for a 4-megabyte sys¬ 
tem: additional 4-megabyte 
cards cost $1295 each. 
Memory cards with 16 
megabytes of RAM will not 
be available until next year. 

The company also plans to 
introduce next year optional 
software that automatically 
bacb up data onto a hard 
disk connected to the unit. 
For more information, con¬ 
tact Santa Clara Systems 
Inc., 1610 Berryessa Rd., San 
lose CA 95133, (408) 
729-6700. 

Inquiry 559* 
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EASY TO USE ^ 

:^powERF»r^ 

aPANPABB^ 

r SUPPOR 

Jl^G RATl 
aEXIBfUfvl* 
/PERFORMANCE' 



Perfect Balance 


N ow the scales are in your 
favor. Dac-Easy Accounting 
gives you the best price plus 
tremendous performance. That 
means value, and the experts 
agree. Dac-Easy Accounting was 
recognized by World as 1985's 
overall "BEST SOFTWARE 
VALUE." 

No other accounting package 
can match the explosive user 
base or the unanimous acclaim 
from industry experts. Dac is the 
perfect choice for your first 
accounting system or for 
upgrading from a single module 
system. Either way compare, 
and you will join over 150,000 
people who have computerized 
with Dac-Easy. 

PERFORMANCE 

Accurate information when you 
need it is what performance is all 
about. Fast, flexible reports give 
you what you need to know to 
manage cash-flow, turn inventory 
and increase profits, . . Listen to 
the skeptics-turned-believers* 
''DaC’Easy Accewfifing is so 
inexpefjsive.. .toe were skeptical 
. *, We expected to find a program 
that couldn't compete pn a feature- 
bi/-feature basis .. . Wexoere wrong." 

InfoWorid, 19S5 

EXPANDABILITY 

You never have to worry about 
outgrowing the Dac-Easy Series, 
which offers seven software 
products, support, and ten 
different business forms. All of 
our products are top performers 
offered at amazing prices. 

Dac-Easy I^yroll is the best hil! 
featured payroll system on the 
market. 

Dac-Easy Tutors are disk-based 
tutorials available for Accounting 
and Payroll. 

Dac-Easy Fort sends accounting 
and payroll files to your favorite 
spreadsheet. 

Dac-Easy Mate is the perfect 
companion to Accounting and 
Payroll offering file look-up, 
macros, calculator, color, and 
much more. 


Dac-Easy Word is our easy to 
use word processor that is 
packed with powerful features* 
Dac-Easy Forms and Fast Forms 
offer the best in continuous, 
multi-part forms, and checks. 

INTEGRATION 

Dac-Easy's seven modules work 
together perfectly* Enter data 
once and it's posted to the other 
modules automatically* Also, 
most modules can be used 
stand-alone. 


FLEXIBILITY 

Dac offers the rare ability to 
handle either ser%dce or product- 
oriented companies without 
sacrificing features* 

"'Dac-Easy Accounting is 
everything its designers say it is . . * 
It is also flexible enough to fulfill the 
accounting needs of almost any type 
of business ." 

foumal of fin&nciat Computing, 39SS 

NOW FOR ATARI & APPLE 
Dac-Easy Accounting and 
Payroll are now available for 
the Atari 520 & 1040 ST. 

Dac-Easy Accounting is also 
available for the Apple II+ , 

He Sr lie. 


SUPPORT 

Subscribe to our toll free 
support agreement and join the 
best support program in the 
industry. Our friendly 12 person 
support staff are trained to 
answer your accounting and 
technical questions* No excuses, 
and no delays. 

Find out for yourself why Dac- 
Easy is the fastest selling 
accounting package in history. 
Call us today! 


Minimum hardware requirements 
All Oac-Easy pr£»duct& run on IBM or other 
compatibles. 256K memorv, two disk 
drives, MS-DOS, PC-DOS 2.0 or later, 132 
column printer in compressed mode, color 
or monochrome monilor. Selected products 
available on the Atari ST and Apple II series. 


E^MS/Accounting' 



FEATURES 


General Ledger 

■ Unlimited multi-level 
accounts with screen 
inquiry for three years 

■ I^ndl and pen correction 
option 

■ Automatic budgetinj^ by 
dewrtment 

■ Unlimited journals and 
departinents 

* E^ccellent audit trail and 
flexible financial 
statements 

Accounts Receivable 

« Open invoice or balance 
forward per customer for 
unlimited number of 
customers 

* Mulh-sorted mailing labels 

* Statements and mvokes 
support automatic finance 
charges and special 
comments 

* Detailed history for three 
years for number of 
invoices, sales, cost, and 
profits 

* Customiied aging report 
ales foj 


Accounts E^yablc 
' Checks ha^le multiple 
invokes, unlimited 
allocations and cash 
available protection 

* Multi-sorted vendor 
labels and directories 

* Custom! seed a^ng report 
■ Automatic forecasting of 

purchases 
Inventory 


furchase Order 

■ Inventory and non- 
inventory items 

■ Allows up to 99 lines 

• Per line discount in % 

- Accepts generic deductions 

- Accepts back orders and 
returns 

• Purchase journal 
Billing 

Seryice or Inventory 


■ Automatic sales forecasting 


■ Average, last purchase, and invoicing on plain or pre- 

standard costing pnnted Forms with 

Physical inventor>' with rem^ks 

perpetual comparisons * Prints sales journal 

Aa-epts fractional measure * Allows return credit 
siK^ as dozens memo 

Automatic forecasting of Forecasting 

product needs Unique program that auto- 

- Automatic forecast of matically forecasts using 
product Sales your three-yqar history: 

* Detailed three-year history * Revenue and expense 
for every^ product accounts 

■ Automate pricing, akrt * Vendor purchases 

and activity reports * Customer^les, co?t and 

■ Screen inquiry'for on-hand/ profit 

on-order/sale^costiptofil/ ■ Inventory item usage 

hims/GROl/etc. * Four different forecasting 

methods 


OVER 80 ROUnNES AND 300 REPORTS 


1986 

PC W©RLD 
World Class 
Winner 


TO ORDER 
CALLTOLL FREE 

1 - 800 - 992-7779 

Ask for Operator #829 

IN TEXAS CALL 

1 - 214 - 458-0038 

Dr mail the 
order form below* 


Mail to; 

dac software, inc. 

4801 Spring Valley Rd 
Bldg. 110-B 
Dallas, TX 75244 

Yes, please rush me 
the following Dac 
products: 

Product Qty. rVke Ttifal 


Dac-Easy Accounting 
l^c-Easy Payroll 
Dac-Easy Word 
Dac-Easy Mate 
Dac-Easy I^rt 
Dac Accounting Tutor 
Ctac rhyroU Tutor 
Add Shipping Charge 
Texas Residents 
Add Sales Tax 


_69.95 * 

^ 49 .95 . 

_ 49.95 . 

_ 39.95 . 

_ 29.95 - 

_19 .95 . 

_ 19 95 - 


7.50 


TOTAL , 
n Money Order 


□ Check 

D AMEX □ VISA n MASTERCARD 
Account#- 

Expires_ 

Signature_ 

Name_ 

Company — 

Address_ 


- ^P- 


Phone_ 

Computer Brand _ 
Type of Business— 


No. of Employees_ 

30 Day Money- Back Guarantee 
Dac Software offers an uncondi¬ 
tional guarantee on all Dac-Easy 
products (less shipping charges). 
There is a $10 restocking fee if the 
disk seal is broken. This guarantee 
is available on all products bought 
directly from Dac Software, 

MS-DOS is A trademark of Microsoft 
Corp. IBM and PC-DOS 2.Darc regis¬ 
tered trademarks of Intcmational 
Business Machines Corp. 
































WHAT S NEW 


Compaq Adds 
Hard Disk, RAM 
to Deskpro 286 

C ompaq Computer Corp. 

announced a new ver¬ 
sion of the Deskpro 286 
that features a 20-megabyte 
hard disk. 640K bytes of 
RAM. and a 1.2-megabyte 
floppy disk drive. The new 
machine, the Model 20. car¬ 
ries a suggested retail price 
of $3999, The Model 20 in¬ 
corporates an 8-MHz 80286 
processor and can hold four 
storage devices. At the 
same time, the company 
reduced the price of the 
Model I, the earlier version 
of the Deskpro 286, from 
$3999 to $2999: the Model 
1 has 2$6K bytes of RAM 
and a 1,2-megabyte floppy 
disk drive. For more infor¬ 
mation. contact Compaq 
Computer Corp.. 20555 FM 
149. Houston. TX 77070, 
(713) 3700670. 

Inquiry 560. 


Bubble^Memory Card 
for IBM PCs 

I ntel introduced a mem¬ 
ory-expansion board for 
IBM PCs and compatibles 
that provides up to I mega¬ 
byte of nonvolatile storage. 
The PC-Bubbie Card fits into 
an expansion slot and 
emulates the functions of a 
hard disk drive, According 
to the company, the card s 
bubble memory enables it 
to withstand harsher en¬ 
vironmental conditions than 
traditional hard disk drives. 

The card comes with 512K 
bytes ($895) or ! megabyte 
of bubble memory ($1545). 

It s equipped with a con¬ 
troller, a PC bus interface. 

PC \IO channel interface 
logic, and an EPROM-based 
[lO driver that makes the 
unit compatible with all 
versions of MS-DOS and 
PC-DOS. 

An evaluation version of 
the card is also available 


and includes software that 
enables designers to pro¬ 
gram a bubble-memory con¬ 
troller and build prototype 
bubble-based systems. A 
half-megabyte evaluation 
board costs $495; a I-mega¬ 
byte board costs $945. For 
more information, contact 
Intel Corp,. 3065 Bowers 
Ave. RO. Box 85065. Santa 
Clara. CA 95052-8065, (916) 
351-2746. 

Inquiry 561. 


C++ lyanslator 
for the IBM PC 

G uidelines Software has 
released a low-cost 
C-n- translator for the IBM 
PC family of computers. 
Developed by Bjame 
Stroustrup of Beil Labs, the 
translator allows you to add 
features such as object- 
oriented programming, con¬ 
structors and destructors, 
and data abstraction to C 
programs. The package re¬ 
quires a 640K-byte IBM PC 
and currently works only 
with Microsoft s C compiler 
version 3.0. According to 
Nathaniel Stitt, a cofounder 
of the company. Guidelines 
is currently working on ver¬ 
sions for the Lattice and 
Computer Innovations com¬ 
pilers. The C+ -h translator 
sells for $195. 

Contact Guidelines Soft¬ 
ware. RO, Box 749. Orinda, 
CA 94563. (415) 254-9393. 
Inquiry 562, 


Turbo Pascal for 
the Macintosh 

orland announced that 
Tlir):>o Pascal for the 
Macintosh features pull¬ 
down menus and dialog 
boxes. The program makes 
use of the Macintosh point- 
and-click interface and the 
Hierarchical File System, 
The company reports 


compilation speeds of over 
12.000 lines per minute. You 
can create large programs 
with the feature called Unit 
Structure, which allows you 
to link separate units to 
form one Tlirbo Pascal 
program. 

Multiple editing windows 
enable you to edit, com pile, 
and excecute each window 
individually. You can switch 
from one window to another 
with several windows open 
at the same time. 

You also have a choice 
of how to compile pro¬ 
grams. and you can define 
default volume and folder 
names for filenames used in 
compiler directives. 

Tlirbo Pascal for the Mac 
is not copy-protected. It sells 
for $99.95 and runs on a 
Macintosh with at least 
256K bytes of RAM and a 
4CX)K disk drive. 

For more information, 
contact Borland Interna¬ 
tional. 4585 Scotts Valley 
Dr., Scotts Valley. CA 95066. 
(408) 438-8400. 

Inquiry 563. 


IBM PC Compatibility 
for the DEC 
Rainbow 100 

C ode Blue is a conver¬ 
sion program that trans¬ 
forms the DEC Rainbow 
100s operating system into 
IBM's PC-DOS, Intersecting 
Concepts, the manufacturer, 
reports that you do not 
need to add to or modify 
the Rainbow's hardware to 
use Code Blue. 

A DEC Rainbow 100 run¬ 
ning MS-DOS 2.05 or higher 
with a minimum of 256K 
bytes of RAM is required. 
The company suggests 768K 
bytes or more for best 
results. 

Code Blue costs $99,95 
and is not copy-protected. 
For more information, con¬ 
tact Interseaing Concepts. 
4573 Heatherglen Court, 
Moorpark. CA 93021. (805) 
529-5073. 

Inquiry 564. 


Develop 68000 
Software on IBM PCs 

L anguage Resources has 
introduced a hardware/ 
software system that enables 
users of the IBM PC XT. AT. 
and compatibles to develop 
software for the Motorola 
68000 processor. The sys¬ 
tem. called the 68000 SDS, 
includes a 68000 plug-in 
board, an in-circuit emulator, 
and development software. 
Programs developed on the 
system can run in any 68000 
operating environment, the 
company claims. 

The plug-in board has 
an 8-MHz 68000 and 512K 
bytes of zer<ywait-state, 
dual-ported RAM. The board 
can run user-developed pro¬ 
grams in real time or under 
the control of the symbolic 
debugger, which provides 
load, execution, breakpoint, 
and single-step functions. 

The debugger also has com¬ 
mands to address, display, 
and modify memory and 
registers. The system's in- 
circuit emulator provides 
real-time emulation of the 
68000 in the target 
hardware. 

The MASM-68 assembler 
that comes with the system 
is a Motorola-compatible 
assembler incorporating ad¬ 
vanced features such as 
string macros, conditional 
assembly, structured control, 
and INCLUDE statement. 

The system comes with 
either a C or Pascal com¬ 
piler, both of which have a 
run-time interface and 
floating-point libraries, as 
well as a linker/locator. 

The system sells for 
$4700. Additional utilities 
and upgrade options are 
available. For more informa¬ 
tion. contact Language 
Resources Inc. 4885 River- 
bend Rd.. Boulder. CO 
80301. (303) 449-6809. 

Inquiry 565. 
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YDU ARE ABOUT TO BE SEDDCED 
BY POWER Ain) MONET. 




Admit it. You’re intrigued 
with the idea of C programming. 

You may be working in BASIC, 

Pascal or Assembler now But 
you’re drawn to the power, por- 
tabUily and flexihih^ of C. And if 
money is w ha t motivates you, 
imagine having it aU for just $75 
with Maris WiUiams Let’s C.* 

EVERYTHING YOU COULD 
ASK FOR IN A C COMPILER. 

Let's C is no mere training 
tool. It’s a complete, high quality C 
compiler. With the speed and code 
density to run your programs fast 
and lean. It won’t get you side¬ 
tracked on some quirky aberration of C; Let’s C supports 
the complete Kerni^ian &, Ritchie C language-to the 
letter. And it comes horn the family of Mark Williams 
C compilers, the name chosen by DEC, Intel, Wang and 
thousands of professional programmers. 


POWERFUL UTILITIES ARE A REAL BONUS 


Let’s C doesn’t stop with being a high performance 
C compiler. It includes utilities you’d expect to pay extra 
for-like a linker and assembler plus the MicroEMACS full 
screen editor with source code included. Having the 
source code not only allows you to customize the editor, it 
offers a close up, fully commented view of C programming 
at its best. 


REVIEWERS ARE SOLD ON LET’S C, TOO. 


create applications.” 

-W illiam G. Wong, BYTE. August 1986. 

"Let’s C is a thoroughly professional C 
environment loaded with tools and pro¬ 
gramming utilities...another fine Mark 
William s product.” 

-Christopher SkeUy, COMPUTER 
LANGUAGE, February 1986 

“The performance and 
documentation of the $75 
Let’s C compiler rival those of 
C compilers for the PC currently 
being sold for $500... 
highly recommended..." 
-Marty Franz, PC TECH 
JOURNAL. August 1986 


ADD THE csd DEBUGGER AND CUT 
DEVELOPMENT TIME IN HALF. 


Invest another $75 and you’ve gpt 
Mark Williams revolutionary source level 
debugger, csd lets you bypass clunky 
assembler and actually debug in C. 

That’s a big help when you’re learning 
C and indispen^le when you’re 
programming, csd combines the 
interactive advantages of an inter¬ 
preter with the speed of a compiler, 
slicing development time in half. This is how Byte Maga¬ 
zine summed it up: “csd is dose to the ideal debugging 
environment.” William G. Wong BYTE, August 1986 


“Let’s C is an inexpensive, higji-qualily program¬ 
ming package...with all the tools you will need to 


Features 

• For the IBM'PC and 
Compatibles 

• Fast compact code plus 
register variables 

• Full Kernighan & Ritchie C 
and extensions 

• Full UNIX compatibility and 
complete libraries 

• Small memory model 

• Many powerful utilities includ¬ 
ing linker, assembler, archiver, 
cc one-step compiling, eg rep, 
pr, tail, wc 

• MicroEMACS full screen 
editor with source 


• Supported by dozens of third 
party libraries 

• Upgradeable to C Program¬ 
ming System for large scale 
applications development 

• Not copy protected 

Let s C Benchmark Done on an 

IBM-PC/XX no 8087. 

Program: Floating Point 

from BYTE, August, 1983. 

Exec Time in Seconds 
Let's C 134 

MS 4.0 147 


MARK WILLIAMS LET'S C 
S75 

m DAY MONEY BACK GUARANTEE 


ARE YOU STILL RESISTING? 


If there any doubt that now's the time to get your 
hands on the power of C, consider Mark Williams 60-day 
money hack guarantee. You can't lose. But with Let's C 
and csd, imagine what you could gain. 

Ask for Let's C and csrf at your software dealer's, in 
the software department of your favorite bookstore, 
throu^ the Express Program at over 5500 Tandy stores 
or order now by calling l-800-MWC-1700f 

®lii Illinois call 3I2472'66S9 



Mark 
Williams 
Company 

1430 West Wfightwood, Chicago, Illinois 60614 


© 19S6, Mark Williams Company 

Let’s C is a registered trademark Dlthe Mark W illiam s Company 
UNIX is a U-ademark of Bell Lahs. 


Inquiry 193 
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WHATS NEW 


SYSTEMS 



MC32 Personal 
Supermini 

M ighty Computers Co. 

has introduced its 
MC-32 Personal Supermini 
an IBM PC-compatible com¬ 
puter equipped with a 32-bit 
coprocessor The copro¬ 
cessor board features a 
lOMHz 32032 processor 
with 32-bit data paths and 
addressing, a 32081 floating¬ 
point coprocessor and 1.5 
megabytes of RAM that can 
be expanded to 8 mega¬ 
bytes. The machine's main 
processor is an 8088 run¬ 
ning at 4.77 MHz. 

Under the MS-fX3S operat¬ 
ing system, the MC-32 runs 
standard PC-compatible pro¬ 
grams. Software develop¬ 
ment for the 32032 is han¬ 
dled through the host com¬ 
puter Three high-level 
languages—C FORTRAN, 
and Pascal—are available, in 
addition to the assembler/ 
linker/debugger/loader soft¬ 
ware that comes with the 
computer. An optional vir¬ 
tual I/O package lets 
developers write code that 
can occupy up to 15,3 
megabytes. 

The MC-32 can also run 
UNIX System V version 5.2, 
With 1.5 megabytes of RAM 
and a 20-megabyte hard 
disk, the system sells for 
$3500. For more informa¬ 
tion, contact Mighty Com¬ 
puters Co., 4529 Angeles 
Crest Highway, Suite 207, La 
Canada Flintridge, CA 91011, 
(818) 952-8832, 

Inquiry 566. 


Low-Cost AT Clones 

H iTbch International is 
offering the SAM 300L 
an IBM PC AT compatible 
for $995, The computer 
manufactured by Samsung, 
is based on an 80286 run¬ 
ning at 6 or 8 MHz and in¬ 
cludes 640X bytes of on¬ 


board RAM, a L2-megabyte 
floppy disk drive, two serial 
ports, one parallel port, 
eight expansion slots, and a 
color graphics board. An en¬ 
hanced version, which sells 
for $1595, is also available. 
For more information, con¬ 
tact HiTech International Inc., 
H80-M Miraloma Way. 
Sunnyvale, CA 94086, (408) 
738-0601. 

Inquiry 567, 

C omputer Direct's CD/286 
computer runs on a 
lO-MHz 80286 processor 
and offers compatibility with 
the IBM PC AT Priced at 
$1295. the system is 
equipped with a 1.2-mega- 
b^e floppy disk drive. 512K 
bytes of memory on the 
motherboard, an AT-style 
keyboard, and a 192-watt 
power supply. Various 
peripherals and add-ins, in¬ 
cluding monitors, hard disks, 
and tape backup units, are 
available as options. 


The company's $1795 
system includes a Hercules- 
compatible monochrome 
graphics card, a mono¬ 
chrome monitor and a 
20-megabyte hard disk. A 
$2295 system comes with 
an EGA-compatible monitor 
and EGA-compatible 
graphics card with 256K 
bytes of video RAM, Con- 
taa Computer Direct, 7801 
North Lamar Suite E-2I6, 
Austin, TX 78752, (512) 
459-4199 or 459-4190. 
Inquiry 568. 

A CP International is sell¬ 
ing the Advanced 286, 
an IBM PC AT-compadbte 
computer that's based on a 
6- or 8-MHz 80286 micro¬ 
processor With a price of 
$1495. the basic system 
(Model I) comes with 64OK 
bytes of memory on the 
motherboard, a 1.2-mega¬ 
byte floppy disk drive, a 
keyboard, eight expansion 
slots, a 200-watt power 
supply, a clock with battery 
backup, and Phoenix ROM 


BIOS, The Model 11 adds a 
30-megabyte hard disk drive. 
Either system can hold three 
half-height storage devices 
and use 3!6- or 5i4-inch 
floppy disk drives. 

Upgrades and options for 
the systems are available. 
Contact ACP International 
Inc.. 1310 East Edinger, Suite 
C, Santa Ana CA 92705, 
(714) 558-8822. 

Inquiry 569» 


32-bit VME Computer 
Runs at 25 MHz 

H eurikon's HK68/V2F is a 
68020-based VME 
single-board computer de¬ 
signed for real-time applica¬ 
tions. including robotics and 
high-speed communicadons 
control. The board features 
a 68020 processor operating 
at speeds of up to 25 MHz, 
up to 4 megabytes of dual- 
ported RAM, up to 128K 
EPROM. 128 bytes of non¬ 
volatile static RAM, and an 
RS-232C serial port: an 
RS-422 port is an option. 

Among the other features 
of the board are four 8-bit 
counter timers, mailbox in¬ 
terrupt support, and a 
master/slave interface to a 
VMEbus with 32-bit data 
paths. 32-bit addressing, and 
single-level arbitration. A 
68881 floating-point co¬ 
processor and clock with 
battery backup are available 
as options. 

The board sells for $1695. 
It supports Hunter and 
Ready s VRTX and Micro¬ 
ware's OS-9 operating sys¬ 
tems. Contact Heurikon 
Corp., 3201 Latham Dr, 
Madison. W1 53713, (800) 
356-9602: in Wisconsin. 

(608) 271-8700, 

Inquiry 570. 
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MARK WILLIAMS a 
AN ENLIGHTENING DEVELOPMENT 
FOR AIARI ST USERS. 


If you’ve tried your hand at 
developing applications on the Atari 
ST, you know the problem. Pro¬ 
gramming tools aren’t only hard to 
come by, they’re hard to use. One 
might even say primitive. But now 
for some enli^tening news: you 
can have ail the power, portability 
and versatili^ of the C language 
from a leader in professional C pro¬ 
gramming tools, Mark Williams. 

BRING YOUR 

PROGRAMMING UP TO SPEED. 

The Mark Williams C compiler 
produces fast, dense code and supports the 
complete Kemighan &, Ritchie industry stan¬ 
dard C. You’ll have access to OEM’s AES and VDI 
hbiraries for programs using ^phics, icons and the 
Atari mouse. And Mark William s C lets you take 
advantage of the full 16 megabytes in Atari’s 68000 
microprocessor. 

STREAMLINE DEVELOPMENT 
_ WITH POWER UTILmES. _ 

Mark Williams C is loaded with everything you’ll 
need for professional development. Bring the power 
of the UNIX environment to your Atari ST with our 


DEPEND ON A NAME WITH 
A HISTORY OF PERFORMANCE. 

Mark Williams C for the Atari ST is part of our growing 
line of C compilers. A line that includes the C compiler 
chosen by DEC, Intel, Wang and thousands of profes¬ 
sional programmers. Now our Atari C compiler is 
earning its own reputation: 

“ Finally a great C compiler that exploits the power 
of the ST’-Sigmund Hartmann, President, Atari 
Software Group 

“The all-around best choice for serious software 
development on the ST.”-Douglas Weir oi ANALOG 



MicrosheU Command Processor 
including pipes, I/O redirection and 
more. Edit your program with the 
highly acclcdraed MicroEMACS full 
screen editor. Accelerate and simplify 
compiling with make which finds 
I* and recompiles only those modules 
// affected by your changes. Then, 
when you’re ready for debugging, 
call on our db Symbolic Debugger 
with single step, breakpoint and 
stack traceback functions. Over 40 
commands, including a linker and 
assembler, provide a total development 
package for your Atari ST. 


Features 

C compiler 

• Complete Kemighan Si 
Ritchie C plus extensions 

• Up to eight register variables 

• Full access to AES and VDI 
tibraries for programs using 
graphics, icons and mouse 

• Complete UNiX-compatible 
libraries allow easy portability 
to and from UNIX development 
environment. 

• Over 300 Atari-specific 
routines 

• One-step compiling, linking 
with cc command 

' English error messages 

• LinMike error checking 


Microsheil Command Processor, 
powerful UNIX style shell includes 
1/0 redirection, pipes, command 
substitutions 

MicroEMACS Full Screen Editor 
with commented source code 
included 

Make Program Building Discipline 
Complete symbolic debugger 
with single-step, breakpoints and 
stack traceback 
Assembler, linker and archiver 
Powerful Utilities Package: egrep, 
sort, diff, cmp, pr, tail, uniq, wc 
and more 

Over 600 pages of documentation 
including 120 sample C programs 
Not copy protected 


MARK WILLIAMS C FOR THE ATARI ST 
$ 179.55 

60 DAY MONEY BACK GUARANTEE 


COMPUTING 


GET WHAT YOUR ATARI ST HAS BEEN 
_ WAITING FOR. _ 

Mark WiUiams C is just what your Atari ST was 
made for: powerful, professional 
programming. So now that you 
can have Mark Williams C for just 
$179.95, what are you waiting for? 

Ask your Atari dealer about 
Mark WiUiams C or order today by 
calhngl-800-MWC-1700/ 

•In Illinois caU: 312-472-6659 




Mark 
Williams 
Company 

1430 West Wrightwood, Chicago. Illimis 60614 


©1906, Mark WiUiairts 
UNIX is a trademark of Bell 
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WHAT’S NEW 


PERIPHERALS 



Irwfn 400 Series tape backup system. 


Book'^size Tbpe 
Backup for IBM PCs 

I rwin Magnetics intro¬ 
duced its 400 Series 
Backup tape subsystems for 
the IBM PC XT AT, and 
compatibles. The units come 
with 10, 20, or 40 mega¬ 
bytes of storage capacity 
and measure about 2 inches 
by 7 inches. The ICT and 
20-megabyte models for the 
IBM PC XT and compatibles 
transfer data at a rate of 
250,000 bits per second. 

The 20- and 40-megabyte 
models for the PC AT and 
compatibles feature a data 
transfer rate of 500,000 bps. 

The units have the ability 
to read tapes created on 
lower-capacity drives. All 
models come with a tape 
cartridge and software: op¬ 
tions include an external 
power supply and cables. 
Retail prices are $799 for 
the 10-megabyte model; 
$950 for the 20-megabyte 
models: and $1095 for the 
40-megabyte model. For 
more information, contact 
Irwin Magnetics. 2311 Green 
Rd.. Ann Arbor Mi 48105. 
(313) 996-3300. 

Inquiry 571, 


Add PostScript to 
LaserJet Printers 

T he Laser Connection, an 
affiliate of laser-printer 
maker QMS, unveiled an 
add-on for the Hewlett- 
Packard Laserjet that gives 
PostScript compatibility to 
the printer. The $2995 
upgrade, called the PS jet 
consists of a top-cover 
assembly that includes a 
controller board. The PS Jet 
supports a graphics resolu¬ 
tion of 300 dots per inch, 
which is superior to normal 
LaserJet output, and it 
includes 2 megabytes of 
RAM and an Appl^lk 
conneaion. 

In addition to the LaserJet, 
the unit works with other 


laser printers based on the 
Canon print engine. The 
one-piece unit, the company 
says, can be installed in a 
printer in 15 minutes with a 
screwdriver. Contact The 
Laser Connection Inc, 7852 
Schillinger Park West, 

Mobile, AL 36608. (205} 
633-7223. 

Inquiry 572, 


AST's TurboScan 
Digitizes Ibxt, Art 

T he TljrboScan page 
scanner from AST 
Research converts color or 
black-and-white text. art. and 
photographs into binary 
code for further processing 
with a Macintosh or IBM PC 
and compatible computers. 
The scanner digitizes images 
with a resolution of up to 
300 dots per inch and uses 
data compression and DMA 
transfer to scan an 8!6- by 
11-inch document in less 
than 10 seconds, the com¬ 
pany says. 

The scanner's line-art 
mode converts images, in¬ 
cluding those with shades of 
gray, into black and white 
Its halftone mode, which 
provides 12 screening op¬ 
tions. simulates the shades 
of the original document. 


You can also mix the two 
modes when scanning a 
single image. 

The TlirboScan, which 
costs $2395, is equipped 
with a parallel and a serial 
port and bundled with soft¬ 
ware that lets you incor¬ 
porate scanned images into 
WordStar documents. Con¬ 
tact AST Research Inc. 2121 
Alton Ave,, Irvine. CA 92714, 
(714) 863-1333. 

Inquiry 573* 


Okldata's Highest^ 
Speed Printer 

T he Microline 294 dot¬ 
matrix printer from 
Okidata prints at a rate of 
400 characters per second 
in draft mode and at 100 
cps in near-letter-quality 
mode. The printer can also 
output bit-mapped graphics 
at a resolution of up to 288 
dots per inch. 

The 294 comes with one 
of six plug-in modules that 
emulate an IBM Graphics 
Printer or other Microline 
printers and provide a 
parallel. RS-232C or RS-422 
interface. Software for type 
font selection and color 
printing is bundled with the 
IBM-compatible module. 

The printer can handle 
continuous forms or cut 
sheets up to 16 inches wide. 
An 8K buffer is standard: a 
32 K buffer is optional. Sug¬ 


gested retail price for the 
294 is $1499, which includes 
one plug-in module: addi¬ 
tional modules cost $125 
each. Contaa Okidata, 532 
Fellowship Rd.. Mt. Laurel 
NJ 08054, (609) 235-2600, 
Inquiry 574* 


SCSI Ikpe Backup 
for Mac Plus 

T he TDBK-20-f, a tape 
backup unit from 
MDldeas for the Macintosh 
Plus, can back up 22 mega¬ 
bytes of data on each tape 
cartridge. The unit conneas 
to the computer's SCSI port 
and works with MDldeas' 
HD-20 and HD-30. Apple's 
Hard Disk 20, and most 
other hard disks for the 
Macintosh. 

The unit is compatible 
with Apple's HFS and the 
original version of the 
Finder Suggested retail 
price is $1095. which in¬ 
cludes a I10/220^olt power 
supply Contact MDldeas 
lnc„ 1111 Ttiton Dr.. Suite 
205. Foster City. CA 94404, 
(415) 573-0580. 

Inquiry 575* 


Test 3'/4-lnch 
Disk Drives 

P roto PC has introduced 
a 3 3^-inch adapter kit 
for its EX2000 Disk Drive 
Exerciser. When purchased 
as an option for current 
models of the EX2000, the 
adapter kit costs $29 and 
comes with cables for the 
connectors on 3^^-inch 
drives. The upgrade kit. sold 
to owners of older models 
of the EX2(X)0. costs $49 
and includes a ROM up¬ 
grade with 33/5-inch drive 
tables in addition to cables. 
Contact Proto PC Inc.. 2424 
Tferritorial Rd,, St. Paul MN 
55114, (612) 644-4660. 

Inquiry 576. 

(contmud) 
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Clipper is the fastest dBase lil and 
dBase lU compiler available. 

Nothing else comes close. When 
performance counts, experts rely 
on Clipper for more speed, more 
power, and more creative freedom. 
You can, too. Call for details. 

• Clipper coinpiletl programs 
run I to 20 times faster. 

• No royalties..,no runtime fees, 

• Souixe code security, 

• C-ser defined functions, 

• Arrays, 

• Simple metni commaiuls. 

• Context sensiiit e fielp can he 
included icitli program.^. 

• More fields; more ineTnory 
i^ariahle.s, 

• Call C and Assembly programs. 

• Cornpiete debugging /acilities. 

• Muhiple file relationships. 

• IBM PC, XT, AT, 32 70 
compatible’^! 

• Mult I-* user capability. 


Clipper" 



CUPPER. THE dBASE COMPILER, 

A WINNING PERFORMANCE EVERY TIME. 



NaiiUicket™ 


Nantucket Corporation 
5995 South Sepulveda Boulevard 
Culver City, California 90230 
(213) 390-7923 

Outside California call toll-free: 
1-800-251-8438 

III, ;4nd III riui? art- Iradi'inarks 

of Ashtoii'Tate, Inc. 

IBM PC, XT; AT, iind ?Z70 rriidbJnarkd 
of fnmrnational Bufiincia. Cor|>oratioii. 

ClipfMfr and Nantackot arc tradeina^rksi 
of Nantucket Corp^iration. 








XtKUX 




“Xerox Desktop 
Publishing makes 
every document 
look like the work 

of a genius ■ —Leonardo da Vinci 



A lot of the success you have in selling your ideas 
depends upon the success you have in putting those 
ideas on paper. 

That’s why we invented the Xerox Documenter 
desktop publishing system. A system that encourages 
you to express your original ideas quickly, more easily, 
and with better results. 

Our Documenter desktop publisher is built around 
the >ferox Workstation. It makes it easy to lay down 
your text in any format you choose. 

In an amazing array of typefaces 
and in 30 languages. Convert data 
to charts. Create your own graphics. Enlarge or 
reduce any element. Then combine them, easily 
revising the page until it’s just the way you want it. 

When you’re satisfied (what you see on the Work¬ 
station screen is what you get on paper), you send it 
to the other half of our desktop publisher—the Xerox 
Laser Printer. With a mere button-push, you get fin¬ 
ished originals that come out laser-perfecL 

The Documenter desktop publisher is another 
)&rox innovation designed to help you put your ideas 
on paper. 

For more information, call your local Team Xerox 
sales office or: 1-800-TEAM-XRX, extension 291A. 

Xerox brings out the genius in you. 



Xerox Corporation, RO. Box 24, Rochester, NY 14692. 

Show me how to make my documents look like the work of a genius. 

□ Please have a sales representative contact me. 

□ Please send me more information. 


1 NAME 

1 



1 COMmKY 

TITLE 


1 ADDRESS 

CITY 


1 STATE 

ZIP PHONE 

Or, if you can't wait, call 


1 

1-800-TEAM-XRX, ext. 291A 


1 291A 

{l-80(P832-6979,ext.29lA) 

XEROX® is a trademark of XEROX CORPORATION. 

._J 

Inquiry 379 
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WHAT'S NEW 


ADD-INS 


Drive Uses 
Bubble Memory 

T he BDH-1 Bubbl-Dek a 
solid-state replacement 
for floppy disk drives, is the 
same size as a standard full- 
height 514-inch drive and fits 
in the same mounting holes 
in an iBM PC or compatible 
computer. The system pro¬ 
vides an average access 
time of less than 14 ms, the 
company says, and offers 
data storage at temperatures 
ranging from -40° to -h80° 
C 

The unit is available with 
one or two front-panel slots 
for plug-in Bubbl-Pac car¬ 
tridges, A one-slot model 
costs $1199: a two-slot 
model. $1689. Each car¬ 
tridge ($175) provides 128K 
bytes of nonvolatile storage 
and measures less than 3 
square inches. The car¬ 
tridges can be write- 
proteaed or write-enabied 
at any time. The drive's data 
transfer rate is 90,000 bps 
when used with an external 
controller and 30,000 bps 
when used with the optional 
internal controller. 

The unit has five internal 
slots, three of which can be 
used for add-on boards, in¬ 
cluding the optional com 
trailer, processors, memory, 
I/O, and others. For more in¬ 
formation, contact Bubbi-Tfec, 
6805 Sierra Court, Dublin. 
CA 94568, (415) 829^8700. 
Inquiry 577, 


Mac Video Adapter 

T he DVA Composite 
Video Adapter lets you 
connect a Macintosh or 
Macintosh Plus to high- 
resolution monitors and pro¬ 
jectors, The board attaches 
to the power supply connec¬ 
tor inside the Mac and 
comes with a cable that 
connects to monitors and 
projectors. 


Packaged with tools and 
instructions for installation, 
the board costs $99.95. Also 
available for use with the 
adapter is slide show and 
presentation software that's 
capable of producing special 
effects such as block fade. 
For more information, con¬ 
tact [uiian Systems Inc. 

4345 Fairwood Dr, Concord, 
CA 94521, (415) 686^4400, 
Inquiry 578. 


MIDI Interface 
for Amigas 

T he BrighM MIDI inter¬ 
face connects MIDI in¬ 
struments to the Com¬ 
modore Amiga and works 
with music software such as 
Aaivision's Music Studio. 

The $39.95 device at¬ 
taches via cable to the com¬ 
puter's serial port and pro¬ 
vides 5-pin connectors for 
MIDI-ln and MIDI-Out. Its 
two bicolor LEDs verify 
proper connection and 
monitor aaivity on the inter¬ 
face Contaa Micro Engi¬ 
neering of Northern Virginia, 
PO. Box 11780, Alexandria, 
VA 22312, (703) 750-7860. 
Inquiry 579, 


Boards Support 
X,25 Standard 

T he PCX.2500 series of 
plug-in boards from 
EDA Instruments gives users 
of IBM PCs and compatibles 
access to digital communica¬ 
tions facilities on packet¬ 
switching networks, such as 
Tfelenet and Tymnet, that use 
the X.25 protocol According 
to the company, benefits of 
the boards include in¬ 
creased speed, error check¬ 
ing, more reliable com¬ 
munications. and cost sav¬ 
ings in some instances. 


TWo versions of the board 
are available. The PCX.2 501 
card interfaces a single com¬ 
puter to a packet-switching 
network and supports com¬ 
munications at speeds of up 
to 9600 bps with two logical 
channels configured. The 
PCX.2 505 card supports a 
computer and up to four ad¬ 
ditional devices—including 
computers, terminals, and 
printers—and allows them to 
communicate simultaneously 
at speeds of up to 9600 bps 
with six logical channels 
configured. 

Both versions are compati¬ 
ble with communications 
and file transfer software for 
IBM PCs. support XON/XOFF 
or ENQ/ACK flow conuoi. 
and come with a network 
management package that 
provides diagnostic and 
other capabilities. 

Prices for the boards start 
at $675. For more informa¬ 
tion, contact EDA In¬ 
struments Inc, 4 Thomcliffe 
Park Dr., Tbronto, Ontario. 
Canada M4H IHL (416) 
425-7800. 

Inquiry 580. 


VMEbus/PC AT 
Adapter 

A two-board set from Bit 
3 Computer, the 403 
IBM P0AT VME Adaptor, 
enables the IBM PC AT to 
aa as a VMEbus processor 
The boards' address map¬ 
ping permits the AT to 
directly address VMEbus 
memory as though it were 
AT memory. More than 14 
megabytes of VMEbus 
memory can appear as AT 
memory. The adapter also 
enables the AT to control 
VMEbus 1/0 devices. 

One of the boards fits in a 
slot in the AT. and the other 
occupies a slot in the 
VMEbus card cage. The two 
are connected by cable up 
to 50 feet long. The boards 
support three modes of 


communication. Direct ad¬ 
dressing maps 65K bytes to 
14 megabytes of VMEbus 
memory onto the AT's 
memory address space. 
Page-mode addressing per¬ 
mits the AT to control 
VMEbus memory through a 
65K-byte window in the AT's 
memory address space. 
Dual-ported RAM-shared 
memory addressing enables 
both the AT and VMEbus 
devices to use the optional 
dual-ported RAM memory. 

The adapter which sells 
for $1280, can function as a 
bus slave, bus master or 
one of several bus masters 
in a multiprocessor VMEbus 
application. For more infor^ 
mation, contact Bit 3 Com* 
puter Corp., 8120 Penn Ave. 
S, Minneapolis, MN 55431, 
(612) 881-6955, 

Inquiry 581. 


Graphics Processor 
for Apples 

X OR Systems' Mega-Pix 
board adds graphics 
capabilities to Apple Ils. The 
board contains a 16-bit 
graphics processor, 128K 
bytes of RAM that can be 
expanded to 512K bytes, 
composite video circuitry, a 
TTL connector, and an ex¬ 
pansion bus for upgrading 
to color, when available. 

Resolution starts at 640 by 
200 pixels and can be pro¬ 
grammed to 1024 by 1024. 
Tb provide a variety of 
resolutions and configura¬ 
tions, you can add up to six 
boards to one computer. A 
graphics software package is 
bundled with the board. 

The monochrome version 
of Mega-Pix costs $299. For 
more information, contact 
XOR Systems, 986 Live Oak 
Dr„ Santa Clara. CA 95051. 
(408) 249-5388. 

Inquiry 582. 
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FONTASY ART FOLDERS. 


Bacb folder eoDtalas about tOO profesEionaLiy 
^BP dravD picturei, coaverted by camera to 
computer imagei and ready for use vith 
FONTASY VERSION 2. Now available in six popular 
cateBorieG: Uolidayi Sports-Rccrealion-Muslc; Altention-Geuers: 
Food; Anlmals-and-Plantt: Home-and-Orfice. ¥29.95 per disk. 






Pi 


I resentationsl Newsiett^rsT 
^ FlyersE Signsl Overhead 
Invitations! Menus! Logos! 
Announcements! Banners! Layouts! 

When you need a good-looking visual 
quickly^ you need FONTAS Y—superb 
typcfaceSt drawing, and pictures in one 
easy-to-use package, 

FONTASY gives you a '*what^you-see 
what-you*get” picture* as you type and 
draw on the graphics screen of your IBM-PC. 
You can create a page at a time, see a mini- 
picture of it* print it* and save it on disk. Page 
size is limited only by memory, not by screen 


*^ee What You Can 


Do 


Fontasy printed aii of these. 


LBM 


IBM 


Equipment Needed 

PC* XT* AT Of true cdhrmpatibk ^Compaq* etc, \ wtth 
or Hercules graphics adapter and graphics monitor 
25SK mcfnory needed for partial pages, 44a'b40K 
recammended far full pages on most printers. 
Mouse optional. MS-IXUS 2.10 or above. 
FONTASY supports: IBM Graphics Printer, 
Praprintefi Epson FX, *fX, LX* MX, RX* and 
LQ: CJich S5l0.1550^ 1570, Prowrlter-iJr; 
H-P LaserJet, LaserJei-Rus* ThlnkJet; Mlcrollnc 
92-293 (native or IBM-compatlbk); Gemini 
lOX* 15X^ Radio Shack DMP 105-430, 2100; 
Toshiba 351,1340*1351; Star; and most 
IBM Epson*compatlble printers. 


Highlights 

Proportional space, justify, kem, boldface, 
re-position, magnify and shrink* black/white 
reversal, rotate, mirror image, lines, rec¬ 
tangles, ovals, draw, fill-in, undo {and un- 
undo), on-line help, 200-page book, and easy 
control from keyboard or mouse. 

Fonts, fonts, and more fonts! We have 
over 275 Add-On typefaces in our growing 
library. Each disk of about 10 fonts costs 
$24,95 and we will be happy to send you free 
print samples on request 
Picture Library! Each of the six FONTASY 
ART FOLDERS'" contains about 100 large 
(full screen), high-quality add-on pictures 
and costs $29,95 per disk, Piease see back 
Issues of this magazine for examples, or ask us 
for free print samples, inquiry 267 



Money-Back Guarantee 

FONTASY is not copy-protected and has a 
30-day money-back guarantee. If you order 
now, we will Include 28 fonts (a $50 value} at 
no extra charge. So, call today, TOLL-FFtEE: 


1-800-824-7888, operator 669 (ORDERS ONLY) 


For further information and same day shipping* call: (818) 765-4444 


,® 

7248 Bellaire Ave., Box 560 
No, Hollywood* CA 91603-0560 

Name_ 


FONTASY $6g,95 

Tan_ 

Shipping_ 

Total - 


Address. 


. Company _ 
. Telephone _ 


City, State, ZIP. 

Visa/MC_ 

Computer _ 


. Exp. Dale . 


. Memory _ 


. Printer _ 


Terras: M/C* \flsa* checks. Please add $3,00 shipping and handling in U S. or 
Canada. $15 00 over^as, $2.00 for C.O.D.. and sales tan in Calif. 























































WHAT’S NEW 


SOFTWARE • PROGRAMMING LANGUAGES AND AIDS 


FORTH Compiler for 
the Atari ST 

P alo Alto Shipping an¬ 
nounced the Mach 2/ST 
FORTH-83 multitasking de¬ 
velopment system for GEM 
and non-GEM applications. 
The system has a text editor. 
Motorola assembler, sym¬ 
bolic debugger, and floating¬ 
point math capability. 

The $59.95 Mach 2/ST 
runs on the Atari 520ST and 
1040ST with either a 
monochrome or color 
monitor Other Mach 2 
systems are available for the 
Macintosh and the Amiga, 
For more information, con¬ 
tact Palo Alto Shipping, RO, 
Box 7430, Menlo Park. CA 
94026, (415) 854-7994. 
Inquiry 5 S3* 


C Database 
Management System 
Ibolklt 

J aybe Software has re¬ 
leased Cdb, a C database 
management system toolkit 
for UNIX systems. The 
toolkit comes with 2 5 pro¬ 
grams that you can use 
alone or with other UNIX 
tools for developing UNIX 
applications. Cdb is driven 
by a dictionary that you set 
up with descriptions of 
databases, indexes, and 
reports. You can then edit 


and scan the databases, 
which are made up of 
variable-length records and 
allow unlimited fields per 
record, unlimited records 
per file, formula fields, and 
unlimited key fields, ac¬ 
cording to faybe. You can 
also split or connect 
databases, or you can 
run them through filters to 
create new databases. Cdb 
supports fixed or float¬ 
ing-point decimal, dollar 
amount, date, and alpha¬ 
numeric field types. You 
can reorganize and re¬ 
structure records with the 
index generator and main¬ 
tain multiple indexes at once. 

For security in a multiuser 
environment, Cdb also 
features record locking, 
password protection, and 
readonly restriction. The 
toolkit is priced at $495, For 
more information, contaa 
lay be Software, 2 509 North 
Campbell Suite 259, TUcson, 
AZ 85719. (602) 327-2299, 
Inquiry 584. 


LISP Library and 
C Programming 
Environment 

C lisp is a LISP library and 
a programming environ¬ 
ment for C that runs on IBM 
PCs, XT$, and AT^. The pro¬ 
gram contains over 100 
functions, including LISP 


primitives, predicates, and 
conditionala a context- 
sensitive database and 
stack, and an interpreter to 
which you can add your 
own functions. The price of 
$1S9 includes source code. 
Contaa Frederick I. Drasch 
Computer Software. RFD 1, 
Box 202, Ashford. CT 06278, 
(203) 429-3817. 

Inquiry 585. 


dBASE III Plus 
Compiler 

W ordTbch Systems an¬ 
nounced Quicksilver, a 
dBASE 111 Plus compiler that 
features assembly code out¬ 
put networking, and win¬ 
dowing. You can define your 
own funaions, and you have 
the ability to link compiled 
C routines into dBASE ap¬ 
plications. The company 
reports that you also have 
access to dBASE Tbols for C 
and up to 4000 memory 
variables. 

A set of dBASE-like win¬ 
dowing commands, dB 
FRAME, is incorporated in 
Quicksilver. The commands 
enable you to use source 
code instruaions to create 
up to 99 active on-screen 
windows. Quicksilver runs on 
IBM PCs, ATS. Xl$, and com¬ 
patibles with 256K bytes of 
RAM and MS-DOS or PC- 
DOS 2.1 or higher. 


The basic Quicksilver 
package costs $599 and in¬ 
cludes the compiler, linker, 
PC-DOS libraries, debugger, 
and assembly code transla¬ 
tor. MS-DOS libraries are 
available for $79. 

For more information, con¬ 
taa WordTfech Systems, RO. 
Box 1747, Orinda, CA 
94563, (415) 2540900. 
Inquiry 587* 


Generate Screens 
in Any Language 

S oftway, pubiisher of 
the screen generator 
High Screen, reports that 
you can design screens in 
almost any language. When 
designing with High Screen, 
you can open windows, 
display and manage pull¬ 
down menus, and manage 
an on-line help facility. Cur¬ 
sor positioning and manage¬ 
ment, as well as tests and 
message displays, are per¬ 
formed by the resident 
module. 

High Screen sells for $199 
and runs on IBM PCs, XT$, 
AT$. and compatibles with 
PC-DOS or MS-DOS 2.0 or 
higher. A minimum of 256K 
bytes of RAM is required. 
Contact Softway lnc„ 500 
Sutter St, Suite 222, San 
Francisco, CA 94102, (415) 
397-4666. 

Inquiry 586, 


SOFTWARE • SCIENTIFIC AND ENGINEERING 


Scientific Word 
Processing 

C hiWriter, a scientific 
word processor from 
Horstmann Software Design, 
runs on IBM PCs and com¬ 
patibles with a minimum of 
256K bytes of RAM and a 
Color Graphics Adapter. The 
word processor features cut- 
and-paste, search-and- 
replace, margin justification, 
and pagination. The com¬ 
pany reports that it can han¬ 


dle up to 20 fonts, which 
you switch by pressing func¬ 
tion keys, and you can use 
an unlimited number of 
superscripts and subscripts. 

The program is not copy- 
proteaed and costs $79,95. 
For more information, con¬ 
taa Horstmann Software 
Design, RO. Box 4544, Ann 
Arbor, Ml 48106, (313) 
663-4049. 
inquiry 588. 


Schematic Drawings 
Output to Plotter or 
Dot-Matrix Printer 

H iWlRE Is a menu-driven 
schematic design pack- 
age that has a library of 
over 700 common com¬ 
ponents, Using a mouse, you 
choose the components, 
and they are then conneaed 
with wires and buses. You 
can modify the symbols and 
also create new ones with 
labels, lines, and arcs. You 
can output hard-copy sche¬ 


matics to either a plotter or 
a dot-matrix printer. 

Tb use HiWIRE, you need 
an IBM PC or compatible 
with at least 320K bytes of 
RAM and a Color Graphics 
Adapter or Enhanced 
Graphics Adapter. The pro¬ 
gram sells for $895. For 
more information, contaa 
Wintek Corp., 1801 South 
St,, Lafayette, IN 47904- 
2993, (317) 742-8428. 
inquiry 589. 
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WHAT'S NEW 


SOFTWARE • SCIENTIFIC AND ENGINEERING 



Monitor the Wind 
and Seismic Activity 

L bs Engineering an¬ 
nounced LbsWind, a 
wind and seismic analysis 
program. The program uses 
wind and seismic building- 
code data to calculate 
forces and moments at 
which they occur The user 
can change the data once it 
is entered into the data file. 

Lbs-Wind sells for $19.95 
and runs on an IBM PC with 
at least 96K bytes of RAM 
and PC-DOS 2.0 or later. For 
more information, contact 
Lbs Engineering Inc. 1320 
Lincoln St. Hollywood, FL 
33019, (305) 9201584, 

Inquiry 590. 


ELM1 Emulates the 
Hewlett-Packard 41 
Calculator 

E clipse Logic has re¬ 
leased the ELHI pop¬ 
up program that emulates 
an HP-41. The screen dis¬ 
plays the calculator's keypad 
layout, and all the calcu¬ 
lator's functions are included 
in the program, along with a 
view of the stack, flags, and 
registers. 

You can program ELI-41 
using nested subroutines 
and an unlimited number of 
program statements, accord¬ 
ing to Eclipse. You can also 
develop conversion tables 
with standard text editors or 


word processors. 

The calculator functions 
with 15-digit precision and 
has binary octal, decimal, 
and hexadecimal display 
and input. There are also 
500 registers you can use to 
store data. 

The program is not copy¬ 
protected and sells for 
$74.95. It runs on an IBM 
PC, XT AX or compatible 
with at least 192K bytes of 
RAM. A monochrome or 
color monitor and card are 
necessary, and you must 
have MS-DOS or PC-DOS 
2.0 or higher. 

For more information, con¬ 
tact Eclipse Logic Inc.. P.O. 
Box 2CX)3. Huntington Park. 
CA 90255-1303. (213) 
569-6020. 

Inquiry 591. 


Exploring the 
Fourth Dimension 

W ith 4D Graphics 

Laboratory, you can 
rotate and view four-dimen¬ 
sional objects in each of six 
reference planes—in one 
frame at a time or all six at 
once. You can create your 
own four-dimensional 
shapes or modify the sup¬ 
plied shapes by controlling 
the color and position of 
each line. 

The program is written in 
8086 assembler and runs on 
an IBM PC. XT. AT. or com¬ 
patible with MS-DOS or PC- 
DOS 2 .0 or higher and a 
Color Graphics Adapter, It 
costs $44.44. For more in¬ 
formation, contact 4D 
Graphics Lab, 12021 Wilshire 


Blvd,, Suite 537. Los 
Angeles, CA 90025. (213) 
479-4792. 

Inquiry 592* 


Perform Statistical 
Analysis on the 
Macintosh 

D ata Desk enables you 
to interpret statistical 
relationships by displaying 
variables as icons. Rotating 
plots are displayed so you 
can see the structure of the 
data, and you can reshape 
the display to view alternate 
scalings. It is also possible 
to compute and display the 
calculations performed. The 
program records the date 
and time that you created 
or modified a variable, and 
you can store background 
information on any variable. 

Editing and data entry are 
performed as word-pro¬ 
cessing tasks and include 
searching and replacing. You 
also have the ability to 
move data to other Macin¬ 
tosh programs for spread¬ 
sheet analysis, word process¬ 
ing, graphical data analysis, 
and presentation graphics. 

Data Desk runs on a 512K 
Macintosh and sells for 
$175. A student version is 
also available For more in¬ 
formation, contact Data 
Description Inc., RO. Box 
4555. Ithaca, NY 14852. 

(60?) 2 57-1000. 

Inquiry 593. 


SOFTWARE • BUSINESS AND OTHER 


TWo Desktop 
Publishers 

F TL systems announced 
MadTg^X, a $750 desk¬ 
top typesetting program that 
offers hyphenation and 
justification, kerning, 
ligatures, automatic pagina¬ 
tion, headers, footnotes, and 
automatic generation of in¬ 
dexes. tables of contents, and 
bibliographies. There are 


over 1100 commands and 
macros, as well as a multi- 
window text editor. 

MacT^X automatically ad¬ 
justs the space between 
words, lines, and paragraphs, 
so the document fits the 
page layout. Standard tem¬ 
plates for letters, reports, ar¬ 
ticles, and other types of 
documents are included, 
and a single command 


changes the style of the 
document. You can create 
your own macros and 
libraries of customized page 
or document styles, and 
mathematical symbols are 
available for typesetting. 

For more information, con¬ 
tact FTL systems Inc. 234 
Egl inton Ave. E. Suite 205. 
Tbronto, Ontario, Canada 
M4P 1K5, (416) 487-2142, 
Inquiry 594. 


ou can use memory- 
resident LaserWare with 
any application program to 
produce laser-quality output, 
according to SWFTE Interna¬ 
tional LaserWare works with 
the Hewlett-Packard Laserlet 
and an IBM PC or compati¬ 
ble, The program's com- 
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SUBSIANTlATEDl 


SUPREMACY 

It's a bold claim. A claim 
weYe prepared to stake our 
reputation on. And at 
Computer Innovations, we've 
always taken our reputation 
very seriously. 

Ifs no industry secret that 
the competitive C Compilers 
are at the end of their 
optimization cycle — they're 
just about as good as they 
are going to get. C86PIUS 
begins where everybody else 
has left off. It's an entirely 
new technology based on 
artificial intelligence and 
advanced compiler design 
techniques. Designed with the 
serious programmer in mind, 
C86PLUS provides the ultimate 
development environment, 
matching unparalleled 
execution speed with a host 
of productivity features. 

FAST EXECUTION 

• 20% faster than Microsoft C, 
version 4.0 

• 70% faster than existing CSh, 
version 2.3 

(timings based on the 
classic sieve benchmark) 

ANSI C COMPILER 
FEATURES 

• Register variables 

• Structure assignment 


FULL CONTROL OVER 

COMPILATION 

ENVIRONMENT 

• Small, Medium, and Large 

memory models 

• 8086/80186 and 80286 code 

generation options 

• In-line 8087/80287 floating 

point 

• 8087/80287 auto detect 

emulator 

• Source level debugger support 

• Wild-card compilation 

• Make utility 

• ROMable code 

• Linkable with macro 

assembler output 

• Intel-standard OMF object files 

• Optional assembly language 

output 

■ Warning level control 

EXTENSIVE FUNCTION 
LIBRARIES FOR 
INCREASED PRODUCTTVfTY 

• Over 250 library functions 

• Full ANSI C library 

• Functional equivalents to most 

UNIX System V libraries 

• Shared file and network 

support 

• Low-level machine access 

functions 

• IBM ROM BIOS support 

routines 

• Fully compiled small, medium 

and large model libraries 

• C library source code 

• Run-time start-up source code 

• Source code librarian 

• Object code librarian 


MICROSOFT 

COMPATIBILITY 

If you're a current Microsoft 
user, we invite you to consider 
this simple point. C86PLUS 
will recompile most applications 
developed using MS-C with¬ 
out changes to your source 
code. YouII find that your 
application runs much faster, 

PROVEN EXPERIENCE 

In 1981, Computer Innovations 
and its founder, George 
Eberhardt, revolutionized the 
DOS programming world with 
the introduction of the first C 
Compiler for the PC called C86. 
Today, C86 boasts a satisfied 
and loyal user base of over 
20,000 programmers worldwide. 
C86PLUS represents an 
extension of this expertise and 
reputation. It's backed with 
more than a decade of 
intensive research and develop¬ 
ment. 

PROVEN SUPPORT 

Making the claim that 
C86PLUS is supreme is one 
thing, standing behind it is 
another. Computer Innovations 
has always offered timely and in¬ 
telligent technical support, 
and this is an important 
customer service which we do 
not intend to change. 

CALL TO ORDER 

The call is on us. For more 


Function prototypes 
New type modifiers 

-near 

-far 

-signed 

-const 

-volatile 

Long double 80 bit floating¬ 
point 

Enumerator data types 
(enums) 

Extended preprocessor 
capabilities 




information or to order call: 

.«p u u K 1N „ V, j , n j 800'922-0169 

or 201-542-5920 (in NJ) 



C8fe™ 

COMPUTER 

INNOVATIONS 



Aj 
CCOTLEH 


irco^ifair Bl _ 

y: J ics 


9B0 Shrewsbury Ave. 

Tinton Falls, Nj 07724, USA 
Telex: 705127 COMP INNOV UD 
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WHAT'S NEW 


SOFTWARE • BUSINESS AND OTHER 



mands operate with all the 
LaserJet cartridge-based 
fonts, and you also have the 
ability to make font changes, 
center, justify, indent, and 
set decimal tabs, 

Graphics capabilities in¬ 
clude capturing graphic 
plots as they are printed, 
saving the images to screen, 
merging graphics directly 
into text, and printing in 
variable resolutions. 

Forms management fea¬ 
tures include line and box 
drawing, shading, and data 
integration, LaserWares 
typesetting capabilities 
enable you to produce 
custom forms, 

LaserWare sells for $99.95. 
Contact SWFTE Interna¬ 
tional, RO, Box 219, 
Rockland, DE 19732. (302) 
658-1123, 

Inquiry 595. 


Sales Repeater 

S alespeople can keep 
track of their current 
customers' buying habits, 
patterns, and preferences 
with Sales Repeater s 
customer database, which 
stores addresses, phone 
numbers, and purchase 
history. Sales Repeater also 
has a tickler and a business- 
card file. A search-and-call 
feature enables you to sort 
customer files by specific 
category and create a list of 
customers who might 
respond. 

The program comes with 
seven modules directed 
toward specific industries, 
and if your industry is not 
covered, you can use the 
general module that is 
available. The utility Call Log 
Reports produces repons on 
sales calls. Another utility. 
Print Menu, produces mail¬ 
ing labels or prints on 
envelopes. 

With Sales Repeater, you 
can store 300 customer and 
prospect names per floppy 
disk and 10,000 on a lO 
megabyte hard disk. The 


program requires an IBM PC 
or compatible with 128K 
bytes. The list price is $249. 
Contact Streamline Software 
Systems, 14 Perimeter 
Center E, Suite 1406, 

Atlanta, GA 30346, (800) 
624-5886: in Georgia. 

1404) 392-9500. 

Inquiry 596. 


Amiga 

Telecommunications 

K ent Engineering & 
Design introduced 
MacroModem. a telecommu¬ 
nications program for the 
Amiga. With MacroModem 
you can create sets of 
macros and companion help 
screens. One macro can In¬ 
clude up to 3 5 keystrokes 
and can load a new set of 
macros from disk. You can 
also create files of macros 
and edit them while on-line. 


MacroModem supports 
the Amiga's windowing en¬ 
vironment. enabling you to 
display your current capture 
file, read forward or back¬ 
ward. and run the capture 
file as an independent task 
in its own window. You can 
also prepare up to 10 lines 
of an electronic message in 
the compose window while 
the terminal window con¬ 
tinues displaying the 
conference. 

You can store up to 36 
phone numbers in Macro- 
Modem's phone direaory, 
and the program also 
features auto-dial capability. 

An Amiga with 256K bytes 
of RAM and one disk drive 
is required to run the pro¬ 
gram, which sells for $69.95. 
Contact Kent Engineering & 
Design, P.O. Box 178. Mott- 
ville, NY 13119-0178, (315) 
685-8237. 

Inquiry 597. 


Manage Multiple 
Projects 

T imepiece, project man¬ 
agement software for 
the IBM PC family lets you 
manage projects, perform 
'what if' scenarios, create 
custom calendars for each 
project, and produce reports 
in 19 formats. You can also 
add graphics and sound to 
reports and output them to 
printers, plotters, film 
recorders, and slide-making 
devices, according to Com¬ 
munication Dynamics. 

Timepiece runs on an IBM 
PC, XT. AT. or compatible 
with a minimum of 512K 
bytes of RAM and MS-DOS 
or PC-E>OS 2.0 or higher. 

The company recommends 
a hard disk, and to produce 
reports with graphics, you 
a graphics display 
device. The program sells 
for $695, Contact Communi¬ 
cation Dynamics Inc., 7300 
Southwest Hunziker. Suite 
200, Tigard, OR 97223, (503) 
684-5151. 

Inquiry 598. 


WrlteNow 

T he Macintosh word¬ 
processing program 
WriteNow enables you to do 
WYSIWYG (what you see is 
what you get) editing in up 
to four columns on-screen. 
You can also insert graphic 
images in a line of text. 
Written in assembly lan¬ 
guage, WriteNow saves, 
scrolls, finds, replaces, 
prints, reformats, and 
repaginates. There is a 
50,000-word spelling 
checker, and the program 
handles unlimited headers, 
footers, and auto-numbering 
of footnotes, according to 
T/Maker, WriteNow Is priced 
at $175, Contact T/Maker 
Co„ 1973 Landings Dr., 
Mountain View, CA 94043, 
(415) 962-0195. 

Inquiry 590. 


WHERE DO NEW PRODUCT ITEMS COME FROM? 

The fiew products (n this section of BYTE are chosen from the thousands 
of press releases, letkrs. and telephone we receive each month from 
manufacturers, 4isfri^utors, designers, and readers. The basic criteria for seiection 
for publication are: [a] does a product match our readers' interests? and (&) 
is It new or !5 it simp/y a reintroduction of m old item? Because of the volume 
of submissions we must sprt through every month, the items we publish are 
based on vendors' statements and are not Mij/Mwaify i/ you want 

your product to be considered for publication {at no charge], send full infor¬ 
mation about it. including its price and an address and telephone number 
where a reader can get further iw/armafiofl. to New Products Editor. BYTE, 
One Ptemx Mill lane. Peterf^rough. NH 03458, 
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Conti rm ComcoLAM is faster than 3 Com Etherseries™. Corvus Omninef '^ Of Orchid 
PCnel’^-' 

IBM International Business Machinsi Gorp 


Accel 900: The Power Play 

Success in Go and in business depencis on timely moves and a 
superior strategy, Multitecb's fuily IBM compatible Accel 900 delivers 
more speed and power for advanced office autorMfion, engineering 
and computer aided design and manufacturing app,ijcati 0 ns, More 
speed and power even than our other speedy compatible, the 8MHz 
Plus 700, The dynamic Accel 900 hardnesses the full power of the 
80286 microprocessor. You and your staff can get the information you 
need faster than ever before, Accel helps you make that timely move. 


ComcoLAN: The Proven Strategy 

Yes, the ComcoLAN has-a record of successful instailations tn more 
than 2000 networks of our Popular 500, Plus 700 and Accel 900 and 
other PC and AT compatibles. The price performance leader*, new 
enhancements simplify network installation. Multitech's ComcoLAN is 
the integrated computing strategy that can put you in a position to succeed- 


Make the Smart Move. Come to Multitech ... 


Multifech^s Accel 900: 

10MHz Speed. 8 Expansion slots. 

Space for 2 Hard Disk and floppy Disk Drives, 
40MB storage and a 20MB Jape Backup. 

An Ideal LAN. Host Station. 


/Multitech 


INDUSTRIAL 

CORP. 


15FL 135 CHIEN KUO N ROAD SEC, 1 . TAIPEI 104 79 TAIWAN HOC 
TEl l02i5'a5SS33 TELEX 1flie2MULT»C FAX <02l 505 4451 


MULTITECH ELECTRONICS INC 
1 01_2 STE_WAHT DRIVE SU^NWALf. CA trlADRfl USA 
TE L 46 s 7-?3«40£i~ iL)('>55dJ2’ "FAX Tof 74!>aoa2' 


MULTITECH EUROPEAN LIAISON OFFICE 
LIESEGANGSTR 9 4000 OUSSELDORF 1 WE5T GERMANY 
TEL 0211 353S41 fLX 85B4103 Mtl 0 fJ FAX 0211353946 



























REFLECT ON THE FUTURE 
OF YOUR BUSINESS SYSTEMS 


Can you see an infinite future for your business? 

Do your computer systems and communications accurately reflect 
your organisation’s exact needs? 

Philips has a unique approach to the problems of information 
management in the future. We call it SOPHOMATION, and it is happening 
today. SOPHOMATION offers you the freedom to develop and change 
as your organisation grows, and the business world evolves. 

Our systems approach, whereby our solutions-workstations, 

, processors, software and communications equipment - always 




p To date, more than 25,000 of our PTS 6000 systems, with 
more than 102,000 workstations, have been installed in m 
over 500 financial organisations in 44 countries worldwide. ^ 
Read how one of our European customers has solved 
his particular problems: 

I’ve had over twenty years experience as a 
banker-and a customer-and I’ve always thought ■■ 
Philips were good. Now I know they are.’ 


Mr, RoifBeekr^ Swiss Volkshank, Swilzeriarid. 


‘We want to be leaders in the technology of the entire 
bcinking business - but without losing out on personal 
service,’ says Mr. Beeler, General Manager, Computer 
Services Division. 


‘What we have now is the technical support from ^^IIIMliWi 
Philips to make our service even more personal. IHiHilH 

‘The Phihps video disc interactive training system, 
linked to the PTS 600U, is an excellent example. Now our staff can refine then- 
customer transaction techniques - at a fraction of the cost of traditional 
training methods!’ 

Teamwork is the key, according to the Volksbank. ‘We may not be the 
biggest bank in Switzerland,’ concedes Mr. Beeler, ‘but with Philips, we’re 
certainly one of the most advanced. Now watch us growl’ 

Reflect on your future - and then look into Philips, 


Write for further information today. 


The total approach 
to intonnati<Hi management 


Philips Telecommunleation and Data Systems, RO, Box 245r 7300 Apeldooror The Netheriands, 

Inquiry 505 


PHILIPS 







WHATS NEW 


INTERNATIONAL 


Low-Cost Software 
for Amstrad's PC 1512 

mstrad s recent an¬ 
nouncement of its low- 
cost PC 1512 IBM clones 
continues to draw a price- 
cutting response from soft¬ 
ware houses in the U K, as 
well as from U.S.-based 
firms. In the U.K., Caxton 
Software of London is issu¬ 
ing low-cost versions of its 
six most popular PC-DOS 
and MS-DOS programs for 
the £399 PC 1512. The six 
titles are Cardbox, a card- 
indexing system for £59.99, 
the Brainstorm outline pro¬ 
cessor for £49.99. the Con¬ 
dor database and reponing 
system at £99.99, the 
Scratchpad Plus spreadsheet 
for £59.99, the Timekeeper 
time management system for 
£49.99. and the Tbuch'N'Go 
typing tutor, which will cost 
£24.99. Contact Caxton Soft¬ 
ware Ltd., iO Bedford St,, 
London WCl, UK, 
01-379-6502, 

Inquiry 510. 

T hree major U.S.-based 
software firms have also 
introduced specially priced 
Amstrad versions of popular 
IBM packages. Microsoft 
UK. has launched its Junior 
range with two products. 
Word junior and Multiplan 
lunior. Both are priced at 
£69.95 and require a 
minimum of I28K bytes of 
RAM, one floppy drive, and 
DOS 2,0 or higher to run. 
Word Junior is based on 
Microsoft Word and uses 
Amstrad's built-in mouse as 
a pointing device: the 


package includes windowing 
and mail-merge features and 
uses a graphics mode to 
display type styles such as 
bold and italic on screen. 
Multiplan Junior provides a 
63<!olumn by 255-row 
spreadsheet. For more infor¬ 
mation, contact Microsoft 
Ltd,, Excel House 49 
DeMontfort Rd., Reading, 
Berkshire RGl SLR U.K., 
0734-500741. 

Inquiry 51L 


M icroPro International 
Ltd. has released 
WordStarl5]2, which will be 
marketed by Amstrad as the 
recommended word-process¬ 
ing package for the PC 1512. 
It includes all the features of 
the original WordStar pro¬ 
gram but with the addition 
of an interface based on 
pop-up menus operated by 
three keys, Mailmerge, a 
database called MailList, 
and Spelling Corrector are 
included with the product, 
and an on-screen tutorial is 
provided for novice users. 

An expert mode allows ex¬ 
perienced WordStar users to 
bypass the menus. Boldface, 
underline, and italic type 
styles are displayed on¬ 
screen. WordStar! 512 runs 
under MS-IX^S 3.2, requires 
512 K bytes of RAM (the 
standard memory on the 
Amstrad), and retails at 
£69.95. Contact MicroPro In¬ 
ternational Ltd., Haygarth 
House, 28-31 High St, 
Wimbledon Village, London 
SW19 5BY, UK.. 01-879-1122. 
Inquiry 512. 

igital Research (U.K.J 
Ltd. has also released 
a range of low-cost GEM 
software for the Amstrad 


computers. DR has been 
closely involved with 
Amstrad in the development 
of the PC 1512 range, and 
its GEM and DOS PLUS 
operating systems are 
bundled with the machine. 

The company's product 
range is composed of nine 
programs, four of which are 
entirely new. The preexisting 
products are GEM Draw, 

GEM Write, GEM Graph, and 
GEM Wordchart, all priced 
at £99,95, and the GEM Pro¬ 
grammer's Tbolkit at 
£179.95. 

The new programs are as 
follows: GEM Diary is a 
memory-resident time-man¬ 
agement and appointment- 
book package with an alarm 
feature. GEM Draw Business 
Library is a collection of dip 
art containing borders, 
templates, and symbols for 
use in creating business 
diagrams, organization 
charts, and other docu¬ 
ments, GEM Fonts & Drivers 
Pack provides support for 
an enlarged range of 
printers including the IBM 
Color Jetprinter. Epson 
JX-80, Hewlett-Packard Laser¬ 
Jet and LaserJet Plus, and 
Apple LaseiWriter All these 
packages are priced at 
£39.95. GEM Font Editor is 
a tool that allows developers 
to modify existing type fonts 
and create new ones; it 
costs £99.95. IBM PC ver¬ 
sions of these products will 
be announced soon, but no 
prices have been suggested. 
Contact Digital Research 
(UK,) Ltd., Oxford House, 
Oxford St., Newbury, 
Berkshire RGl3 IJB, U,K., 
0635-35304. 

Inquiry 513, 


Atari Shows Two ST!s, 
Blitter Chip 

A tari unveiled two addi¬ 
tional models of the ST 
computer and a blitter chip 
that speeds up graphics per¬ 
formance. The two new 
models, dubbed 2080STF 
and 4160STF. are similar to 
the 520ST and 1040ST but 
have increased memory ca¬ 
pacities of 2 and 4 mega¬ 
bytes, respeaively. U K. 
prices are £1149 for the 
2080STF with a mono¬ 
chrome monitor or £1349 
with color, and £1459 for 
the monochrome 4160STF 
or £1659 with color. The 
large memory will let you 
use capacious RAM disks or 
run professional A1 program¬ 
ming systems such as LISP. 

The blit chip increases the 
speed of many graphics ap¬ 
plications at least five or six 
times, the company reports, 
by taking over the job of 
moving blocks of data from 
the 68000 processor. Ani¬ 
mated graphics can now be 
produced that leave the 
main processor with time to 
perform other tasks. 

Contrary to earlier reports, 
the blit chip can be retro¬ 
fitted to the 520ST and 
1040ST machines. The price 
Is £60, and the chip must be 
fitted by an authorized 
dealer because it piggybacks 
over the main processor and 
requires a change of the 
operating system ROM, For 
more information, contact 
Atari Corp. (U.K.) Ltd., Atari 
House, Railway Tbrrace, 
Slough, Berkshire SL2 5BZ, 
U.K., 0753-33344, 

Inquiry 514. 

[conlinued] 
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WHO’S GOT ALL THE US STARS? 




The Ashford Eagle! 

Ashford is the US computer solutions export company that flies you all 
the newest and best technology from America’s star hardware and software producers. 

Direct out of Atlanta and to your door. Before your fellow dealers, OEMs, 
system houses or corporate purchasers have had time to run the idea up the flagpole. 

Instant TAKE-OFF 

From now on don’t say no to anything you or your customers need. Just telex the word and 
the eagle gets airborne. With PC add-ons and peripherals. Plug in boards for graphics, 
CAD/CAM, communications, networking and mass storage. Plus the latest software 
applications packages. 

In short the complete galaxy of IBM environment possibilities. And 
beyond. In the quantities you need when you need them. 

Happy landings 

Your shipments arrive with all problems pre-solved. 

Ashford takes care of licensing, customs, documentation, insurance and 
everything else. It wraps every Item not just in the American flag but in a powerful warranty. 
And it provides full technical support as part of the deal. 

Telex for quantity order prices and other details right now. Then, anytime 
you say, Ashford will reach for the stars. 


Ashford International, Inc. 
1967 Lakeside Parkway 
Suite 416 Tucker 
Georgia 30084, USA 
Tel: (404) 9397533 
Fax: (404) 9397526 
Telex: 804486 ashfe inti. 


European office: 
Ashford International, Inc. 
Av. de Beaulieulaan 25, box 8 
1160 Oudergem-Brussels, Belgium 
Tel: 02 660 3381 
Fax: 02 660 3419 
Telex: 23380 ashfe b 


US HIGH TECH, FAST. 

▲ Germany, tel. 893206282. telex, 524019 kplan d ▲ The Netherlands, teL 4902 42665. telex 51569 addon nl 
▲ Scandinavia, tel. 0270 S200. fax 02708752. A Finland, tel. 90 603 9044. telex, 121278 eldis sfA In M lam i call 3746120. 








WHAT'S NEW 


INTERNATIONAL 



Tfie MAC 64. an add-m with seven instruments for the Commodore 64 


Scaled-down XENs 
from Apricot 

A pricot Computers has 
announced two entry- 
level machines in the IBM 
PC AT-compatible XEN-t 
range The XEN-xilO and 
-xi20 models feature 512K 
bytes of memory, an 8-MHz 
80286 processor (slowed 
down from 10 MHz on the 
XEN-i). green screens in¬ 
stead of the paper-white 
monitor and L4-megabyte 
Sony 3 -inch floppy drives 
instead of !BM-style 5!4rinch 
drives. The two computers 
have 10- or 2Q-megabyte in¬ 
ternal hard disks, and the 
prices are £1998 and £2498, 
respectively. 

Apricot also lowered the 
price of a XEN-i with a 
20-megabyte hard disk from 
£3499 to £2998. and the 
40-megabyte version from 
£4499 to £3998. Contact 
Apricot Computers pic.. 
Apricot House 17 West- 
bourne Rd., Edgbaston, 
Birmingham BI5 3TR. U K.. 
021-454^9091. 

Inquiry 515. 


Commodore Add-on 
Offers Seven 
Instruments 

T he MAC 64 is a Com¬ 
modore 64 add-on con¬ 
taining seven analog and 
digital measuring instru¬ 
ments. The unit s logic time 
analyzer provides eight 
channels operating at 5 
MHz and an internal/external 
clock. Its logic state analyzer 
is an option with 24 chan¬ 
nels, operating at 5 MHz 
and offering a binary and 
hexadecimal display. 

The system’s oscilloscope 
has two channels with 


ICX)-kHz maximum sampling, 
recording of samples before 
trigger, and three sampling 
modes. The frequency 
counter has 500-kH2 and 
5-MHz ranges and analog 
and digital input: the pattern 
generator offers serial binary 
pattern, a maximum length 
of 48 bits, and burst mode. 
The function generator has a 
range from I Hz to 4 kHz 
and burst mode, and the 
voltmeter has two channels, 
auto-ranging, accuracy to 2 
percent, and a maximum 
range ratio of I : 2.5. 

The MAC 64 needs no 
disk drive as it operates 
with a ROM pack. All seven 
instruments are ready at 
start-up. The software writ¬ 
ten in machine language, 
permits user additions and 
control from BASIC. Without 
the logic state analyzer (an 
additional $140). the system 
is $320. Contact Maris Elec¬ 
tronics, Arnhemseweg 27-B. 
7331 BB Apeldoorn. The 
Netherlands. 055424485. 
Inquiry 516. 


Atari Plus IVansputer 

K uma Computers Ltd. 

has Introduced a Tfans- 
puter add-on board for the 
Atari ST computers. The 
board, called K-MAX, con¬ 
tains a 32-bit, 7.5-MlPS 
Inmos T414 processor with 
256K bytes of off-chip RAM, 
It also has provisions for 
adding a second Transputer 
and 256K more memory. 
K-MAX connects to the 
ROM port of the Atari 
520ST or 1040ST. 

Kuma has included its own 
editor/assembler develop¬ 
ment system for the Trans¬ 
puter, instead of using the 
Occam development system. 
Kuma's system occupies only 
20K bytes of code. K-MAX 
costs £1450, including the 
editor, assembler, dis¬ 
assembler. monitor, and 
debugger. Contact Kuma 
Computers Ltd.. 12 Horse¬ 


shoe Park. Pangbourne, 
Berkshire RG8 7|W. U.K,. 
073 57-4335: international. 
44-7357-4335. 

Inquiry 517. 


Acorn'S Master 
Compact 

A corn Computers of 
Cambridge has intro- 
uced the Compact, an addi¬ 
tional member of the Master 
range of computers, at a 
starting price of £441.25 (ex¬ 
cluding monitor). Like the 
other Master computers, the 
Compact is a 6 502-based 
descendant of the original 
BBC computer and can run 
all the same software. 

The Compact, a repack¬ 
aged 128K Master, contains 
a power supply and a single 
640K-byte 314-inch floppy 
disk drive enclosed in a 
small-footprint system unit. 
The computer's micropro¬ 
cessor and motherboard are 
contained in the detachable 
keyboard, A second disk 
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lYTE UMont BUSINESS. 

Ml the Badness is Micro! 


Business that Generates 
Billions of Dollars in Micro Sales. 


There are top businessmen and professionals in major 
corporations worldwide who are making micro purchasing 
referrals every day. These are the people who are on top of 
the latest in micro technology, and who are responsible for 
billions of dollars of purchasing recommendations. 

I BYTE means 
I INFLUENCE 

BYTE is the only micro publication objectively responding to 
this market. Mo other computer publication shares more 
than 16% of our subscriber base. Why? Because no other 
publication can give this caliber reader the technical 
information he's looking tor. Our objective and authoritative 
editorial style has literally put our readers in a position 
of power. 


88 % 

82% 

84% 

92% 

88 % 


of our readers influence micro-related 

purchase decisions. 

influence peripheral equipment 

purchase decisions. 

influence software purchase decisions. 

of our subscribers were sought for advice 

regarding computer-related purchases, 

ot all respondents gave or were asked for 

advice in computer-related purchases last year. 


BYTE readers take action after reading an ad 
in BYTE. 

of our subscribers took some action 
after reading an ad in BYTE, 
used a reader service card to 
secure Information, 
ordered a product they saw 
advertised. 

recommended the purchase of a 
product advertised. 

BYTE means 
INTERNATIONAL 

All over Europe, In Japan, in South America—all over the 
world, it is the BYTE reader who continues to influence 
major corporate purchasing decisions. The Spring 1986 
MRI Study shows BYTE with a LI.S. readership of 1.5 
million. BYTE has an ABC-audited paid circulation of 


55,000 outside North America, with 40,000 paid readers 
exclusively in Europe. For the advertiser, this means 
reaching engineers, business owners, managers and 
programmers in an international market who influence 
the draw of the corporate purse strings, 

BYTE means BUSINESS 

It’s obvious that BYTE is the one microcomputing magazine 
to deliver the influential buying audience you're looking for. 
And now the Spring 1986 MRI Study reveals BYTE as 
having the highest reader index,. .and the lowest CPM 
when compared with competitive business publications 
such as Forbes, Fortune, The Wall Street Journal, Inc. 
and Business Week. 

BYTE is not just offering you another deal. We are offering 
you the best media choice in the business marketplace. 
Check the table below compiled from the Spring 1986 
MR! Study. 


Influence the purchases ol electronic data processing or 
word processing equipment at business. 

Total universe of aduirs = 6,648,000 

PubNcatians 

Average numbof 
ol miluontials 

% ol total 
readership 

‘Index 

B/W cpm 

4/c cpirf 

BYTE 


40,2 

1031 

15.68 

17,89 

Business Week 

B36,0aD 

14J 

376 

33.04 

50.22 

Forbes 

506,000 

17-2 

442 

47.02 

71.50 

Fortune 

560,000 

15.5 

397 

45,54 

69.68 

Inc. 

576,DOD 

22.2 

570 

40.36 

61.74 

Wall 51. Jrnl. 

902.000 

20.9 

517 

96.72 

-- 


‘Index: This number indicates how much mora likely a feader would be to 
influeiKe ihe purchases described. For example: The BVTE reader (index 1D31) 
is 10,31 times more likely than the averaoe person to intluance the 
aforemafTitoned purchases at his place of ooslness, 

BYTE fiiean& business. For very good reasons. 


THE SMALL SYSTEMS JOURNAL 

One Phoenix Mill Lane 
Peterborough, NH 03458 
(603) 924-9281 





















WHAT'S NEW 


INTERNATIONAL 


drive can be added for £99. 

The Compact is the first 
Acorn machine that sup¬ 
ports foreign-language key¬ 
boards. and it has an Atari- 
type digital joystick/mouse 
port in place of the normal 
analog-to-digita] pon. How¬ 
ever. the Compact lacks 
some of the expansion 
facilities of the other 
Masters, it cannot accept 
any of the second pro¬ 
cessors such as the 
NS320i6. Intel 80186. or 
Acorn RISC chip. The com¬ 
puter also lacks a serial 
pon, which is an optional 
extra, A system with mono¬ 
chrome monitor, one disk 
drive, and a serial port costs 
£567.75. For more informa¬ 
tion. contaa Acorn Com¬ 
puters Ltd,. Cambridge 
Tfechnopark, 645 Newmarket 
Rd., Cambridge CB5 8PD. 
U,K.. 0223-214411. 

Inquiry 518. 


Backup Utility 
for UNIX 

R oot Tbchnical Systems 
of London has an¬ 
nounced a utility for UNIX 
users that will create and 
verify backup files. The 
package, called BRU re¬ 
places a number of standard 
UNIX utilities such as tar; 
cpio, volcopy. and dd. BRU 
is designed to work on 
small installations that use 
floppy disks or removable 
tape cartridges as the 
backup medium. The pro¬ 
gram can split large files 
across multiple media: it 
can, for example, back up a 
5-megabyte database onto a 
series of floppy disks. BRU 
also has the capability of 
backing up data onto 
remote machines over an 
Ethernet network on systems 
with the BSD 4.2 or Ultrix 
/etc/rmt feature. 


The utility verifies data in¬ 
tegrity as it copies and can 
also check the integrity of 
previously backed up files. 
It's able to compare ar¬ 
chived files with current on¬ 
line files, reporting on all 
files whose contents or at¬ 
tributes have been changed. 
Root expects that BRU will 
find favor as a means of 
distributing software, too. 

For more information, con¬ 
tact Root Computers Ltd,, 
Saunderson House, Hayne 
St„ London ECIA 9HH. y,K. 
01-726-650L 
Inquiry 519. 


Calligraphy 
on the Mac 

E nzan Hoshtgumi has 
developed a software 
package called Mac Callig¬ 
raphy that lets you represent 
brushstrokes on the Macin¬ 
tosh screen. When you 
move the mouse with the 
button held down, the 
thickness and smear of the 
line drawn on the screen 
vary in relation to the speed 
of the mouse's movement. 

In addition, a pull-down 
menu lets you specify 
shade, brush type, and 
smear 

Images you create are 
stored on the floppy disk in 
files of the same type as 
MacPaint, The retail price of 
the package is set at 24,600 
yen: the company also plans 
to release a version for the 
NEC PC-9801 series. For 
further information, con¬ 
tact Enzan Hoshigumi, 
Shibuya-ku, Tbkyo, Japan, 
03-479-8270. 

Inquiry 520* 


Superchargers 
for Hard Disks 

I deal Software Ltd. has 
collected a number of 
hard disk utilities into two 
packages it calls DISCPACi 


and D1SCPAC2, DISCPACI 
contains Disc Optimise^ 
which rearranges files to oc¬ 
cupy contiguous blocks: 
Lightning, an intelligent disk 
cache utility: Cubit, a data 
compression utility: and 
Q-DOa a file management 
shell program that replaces 
the DOS command line. The 
package sells for £199.95. 
Used together, the programs 
are claimed to improve file 
access time by factors of up 
to fivefold and to increase 
effeaive storage capacity by 
as much as 100 percent. 

DISCPAC2 sells for £329.95 
and contains alE of 
DISCPACI plus the best¬ 
selling U5, backup utility 
Fastback, which backs up a 
hard disk onto floppies at 
the speed of 10 megabytes 
In five minutes. Contact 
Ideal Software Ltd,, Tblworth 
Tower, Surbiton, Surrey KT6 
7EL, U.K.. 01-390-6722. 
Inquiry 521. 


T^X for Atari ST 

A software implementa¬ 
tion of Donald E. 
Knuth's text-formatting 
schema, TgX. which pro¬ 
duces type with mathe¬ 
matical and scientific nota¬ 
tion. is available for the 
Atari ST, Requiring I mega¬ 
byte of memory, the ST-T^X 
package contains Knuth T^X 
version 1.5 (which is fully 
verified), Plain T^X, and 
TFM (Ifext Font Metric) files. 
The package also includes a 
DVI (device-independent) 
driver for the screen with a 
complete font set (118 pixels 
per inch), as well as a DVI 
driver for Epson printers 
and compatibles, including 
fonts (240 pixels per inch). 

Also available are [NlTp;X, 
which needs TOS in ROM 
for the increased memory 


capacity, and LAT^^X, which 
contains format and source 
files. The price of the 
package is DM200: the com¬ 
pany also sells a German 
version with umlauts and 
hyphenation, Contaa TOOLS 
GmbH, Kalserstr. 48, 5300 
Bonn 1, Federal Republic of 
Germany. 0228-229791, 
Inquiry 522* 


MlcroEducatiDnars 
GPA Supermodem 

rp he GPA Supermodem 
J. offers several advanced 
features in addition to stan¬ 
dard features such as auto¬ 
dial, auto-answer internal 
RAM, support for the Hayes 
AT command set. and com¬ 
patibility with V,21 and V,23 
standards. An auto-ranging 
capability enables the 
modem to automatically 
determine the speed, data 
bits, stop bits, and parity of 
incoming calls and adjust 
itself to the correct speed. 
The mcsdem's V.23 auto-turn¬ 
around permits a data con- 
neaion to be established at 
V.23 1200/75 bps and then 
reversed to 75/1200 bps by 
either user for sending data 
in the opposite direaion. 
This change can occur as 
often as is necessary, the 
company says. When using 
V23 auto-turnaround with 
another GPA modem, you 
can simulate V.22 (1200/1200 
bps) connection without In¬ 
stalling a V.22 interface 
board. 

The modem can also be 
expanded with two expan¬ 
sion cards. The company 
plans to release a V.22 
1200-bps full-duplex card, a 
V22bis 2400-bps full-duplex 
card, a speech recognition 
card, a 2 56K-byte RAM card, 
and a videotex card. The 
GPA Supermodem works 
with any computer with an 
RS-232C port and costs 
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PRICES & DELIVERY 

Prices do not include VAT or other 
local taxes but do include delivery in 
UK and Europe* Please check prices at 
time of order^ ads are pr^Dared sosne 
weeks before publication- 

For other produots in our range see 
OUT other page in this issue or ask us 
to send you a oomplete price list. 



THE C LANGUAGE j 

Excellent HIGH C from 

Metaware, tnower | 

prices for Lattice, 

Eco, Microsoft. i 

C COMPILERS 

Alcor C Z80 

+ CP/M-80 £ 85 

j As tec C Personal 1*06C 

1 CP/M-80 £150 

Aztec Copirnercial 1,06D CP/M-80 £250 

BDS C l*50a Z90 

+ CP/M-SO £ 75 

Eco-C v3*l Z80 

+ CP/PhBO £ 45 

Mix C Z80 + CP/l^hSO £ 55 

; Toolworks c/80 v3*l 

CP/M-80 £ 45 

■ Alcor C 

MS-DOS £ 95 

^ Aztec Apprentice 

MS-DOS £ 40 

Aztec Prime 

MS-DOS £ 75 

i Aztec CS6 Developer 

MS-DOS £210 

; Aztec C86 Odimercial 

MS-DOS £325 

' Cl Optimizing C86 v2.3 MS-DOS £270 

C-Systems C v2.0 

MS-DOS £210 

Datalight c 

MS-DOS X 45 

Datalight C Developer 

MS-DOS £ 75 

De suet CBS v2.4 

MS-DOS £145 

Digital T?esearoh C 

MS-DOS £290 

ECO-CBS V3 .0 

MS-DOS £ 55 

HIGH C (Metift^rre) 

MS-DOS £425 

Lattice C v3.00 

MS-DOS £250 

Mark Willlaits ^WCS6 

MS-DOS £360 

Mark Williams [£TS C 

MS-DOS £ 75 

Microsoft C v3.0 

MS-DOG £260 

MIX C 

MS-DOS £ 45 

Toolworks C/a6 v3*l 

MS-DOS £ 45 

Wizard C v2.1 

MS-DOS £325 

Aztec CB6 Developer 

CP/!yh86 £270 

Aztec CB6 Personal 

CP/[yh86 £160 

Cl Optimizing C86 

Cp/H-86 £270 

De Sict C88 

CP/M-86 £145 

Digital Research C 

CP/M-S6 £290 

Lattice C vl*04 

CP/iyh86 £295 

Aztec 065 VI *05 

Apple DOS £150 

Aztec C65 V3.20 Apple PRO-DOG £250 

Aztec 065 Prime 

Apple DOS £ 75 

Aztec 068 Commercial 

MACIlSrroSH £325 

Aztec C6B PEyveloper 

MACBTPOSH £210 

Aztec 068 Personal 

MACiNimi £150 

lattice C 

ATARI £ 75 

C CROSS COMPILERS 

We sijpply Aztec and 

Lattice Cross 

Compilers hosted on 

MS-DOS, Apple, 

PDPll, and targeted 

on Z80, 8085, 

6502, and 6B000. Please call for 

information or advice. 

C INTERPRETERS 

C-tjerp 

PC-DOS £240 

Introducing C 

PC-DOS £ 95 

Living C 

FG-DOS £ 75 

Ingtant-C vl *93 

m-TyOS £345 

run/c 

MS-DOS £ 75 

RUN/C Professional 

MS-DOS £145 

Living C Apricot MS-DOS £ 75 

Instant-C vl,27 

CP/M-S6 £345 ‘ 


C LIBRARIES 

DATABASE 

ntrieve (Cl * DG,L) MS-DOS 

Btrieve/N Cmiilti-user) MS-DOS 
CBTFEEE {source any C) 

C-lndex/Plus (source any C) 

C-to-^dBase t source Cl) MS-DOS 
C-tree (source any C) 

dt^VISTA (must C‘s) MS-DOS 
dt>-VlSm (with source) MS-DOS 
Lattice dBCll tL) MS-DOS 

Lattice dDOlIl (L) MS-DOS 

Multikey (DS,L) MS-DOS 

Novum Database(CI,DS,L) MS-DOS 
SoftFQcus Stree (source any C) 

Softfocus ISAM (source any C) 

GRAPITICS 

G£ apariiC {Cl, L, DG X MS3) PC- DOS 
GSS Kernel PC-DGS 

GSS Lattice Binding PC-DOG 
GEM Prog.Toolkit (L) PC-DOS 
GSK Prog .Toolkit (DR) PC-DQS 
Multi-HALD (C1,L,MS3) PC-DOS 
MetaWINDCWS (GI,L,MS3) PC-DOS 

SCREEfeJ & WINDOWS 

Blaise View Manager PC-DOS 
Curses Screen Mngr- (ij PC-DOS 
Entelekan Witidows(E'ce) PC-DOS 
Panel (Moat Compilers) MS-DOS 
t.attice Windows (L) PC-DOS 
Vitamin C (source) PC-DOS 

Windows for Data (most) PC-DOS 
Windows for C (most C) PC-DOS 

GENERAL FUNCTIONS 


£225 
£4B5 
£ .B5 
£285 
£120 
£265 
£165 
£375 
£175 
£175 
£170 
£350 
£70 
£ 40 


£275 

£350 

£110 

£450 

X325 

£195 

£120 


£245 
£110 
£ 99 
£205 
£195 
£140 
£250 
£185 


Greenleaf (source) PC-DOS £155 

Srrcrgaataord (source) PC-DCS £120 
Blaise Tools (aource) PC-dqs £ 95 
Blaise Tools 2 (source) PC-DOS £ 75 
ESI Utility Lib{source) PC-DOS £155 
Entelekan Funot(source) PC-DQS £ 99 
Novum Blocks I (source) PC-DOS £150 
Novum Blocks 2 (source) PC-DOS £150 

COMMS LIBRARIES 

Blaise Asyiich (source) PC-DOS £145 
Greenleaf Ocmns{source) PC-DOS £145 
Novum Canns* (source) PC-DOS £140 

SCIENTIFIC LIBRARIES 

Wiley Scientific Lib. ANY C £165 

P ROGRAMMERS UTILITIES 


PC-Lint 

MS-DOS 

£110 

Pre-C (Phoenix Lint) 

MS-DOS 

£260 

Figureflow C-DOC 

MS-DOS 

£195 

C-BFiOWSER 

PC-DOS 

£ 95 

FAST-C (debug Util) (L) 

PC-DOG 

£195 

C Helper 

MS-DOS 

£125 

Lattice Cross Ref, 

MS-DOS 

£ 45 

Lattice Text Utilities 

MS-DOS 

£ 85 


ADA COMPILERS 

The Janus C pack gives an entry to ADA 
which everyone can afford* Augusta is 
for budding compiler writers. 


JANUS/Ada C-Pack 
JANUS/Ada D-Pack 
JANUS/Ada S-Pack 

Augusta (Source) 
JAMJS/Ada G^Pack 
JANUS/Ada C^Pack 
Supersoft Ada 


MS-DOS £ 75 
MS-DOS £ 860 
MS-DOS £1275 

CP/M-80 £ 75 
CP/M-SO £ 130 
CPA+-80 £ 260 
CP/Fh80 £ 250 


ASSEMBLERS 


Microsoft Macrt>“B6 down in price. 


2500AD 8086 Asm. 

Dig. Res. RASlyh06 
MS Macro-S6 v4.0 
Phoenix Paam-B6 

2500AD 8086 Asm. 

Dig.Res. RASlVh86 

2500AD Z80 ASM 
Dig.Res* RMAC 
Microsoft Macro-80 
SLR S0OASM 
SLR GBOASM-PtUS 
SLR MAC 
SLR mC-PIJUS 
SLR 180 (Hitachi) 

SLR 180-PLUS (Hitachi) 


MS-DOS £ 95 
MS-DOS £180 
RB-DOG £ 99 
MS-TX5S £175 

CP/M-86 £ 95 
CP/M-86 £180 

CP/H-SO £ 95 
CP/M-aO £180 
CP/M-80 £ 75 
CP/M-80 £ 50 
CP/M-80 £185 
CP/M-aO £ 50 
CP/M-BQ £185 
CP/M-eO £ 65 
CP/W-80 £230 


Not all assemblerB are sig^iplied with a 
linker. Check before ordering* 


CROSS ASSEMBLERS 

We supply cross-assemblers by Avocetj 
2500AD, and lAR Systems for more than 
thirty target processors to run on MS- 
DOS, CP/M-ae and CP/M-aO. ’Ihis totals 
more than 200 products and we do not 
have space to list them all here* We 
hold scsne stock but you should allow 
10-14 days for delivery. Please call 
for information or advice* 


PROGRAM 

EDITORS 

BRIEF Vl.32 

PC-DOS £145 

Epsilon V3.01 

PC-DOS £170 

Lattice CUUE 

PC-DOS £ 95 

Fir^ime for C 

PC-DOS £275 

Firarime for Pascal PC-DOS £235 

Fir^itite for Turbo-P PC-DOS £ 85 

j Pmate PC 

PC-DOS £150 

1 )nc (with pascal 

source) pC-tX3S £ 65 

1 Vedit-Plus 

PC-DaS £155 

CSE (with C source) MS-DOS £ GO 

MIX Editor 

MS-DOS £ 35 

Pmate 86 v4.00 

MS-DOS £150 

Vedit-Plus 

MS-DOS £155 

Vedit-Plus 

CP/M-B6 £155 

CSE (with C source) CP/M-80 £ 60 

MIX Bdit£?r 

aSO + CP/M-SO £ 35 

Nevada Edit 

CP/M-flO £ 30 

Vedit-Plus 

CP/M^ £155 

For more information please call us. 


t 

PROGRAMMING TOOLS 

1 Ada CCirpilers 

Algol Dotrpilers 

1 Assentolers 

Basic Ccirpilers 

1 Basic Interpreters Basic Utilities 

1 BCPL Conpilers 

C Cmpiilerg 

1 G interpreters 

C !libraries 

1 C Utilities 

Gobol Otjrpilera 

f CctTfPG.LibrarieB 

Cross Asseiit>lers 

Database Libs, 

Debuggers 

Dis-assarblers 

Editors 

Expert Systems. 

Fortran Ocnpilers 

1 1 Fortran Libraries 

Graphics Libraries 

S Linkers 

Lisp 

Modula-2 

Nial Interpreters 

Pascal CCiTpilers 

Pascal Libraries 

Prolog 

Screen Libraries 

SJTialltalk 

Snbbol 

We stock many items for whi<^ there 

is no ^5ace in these advertisements* 


GREY MATTER GREY MATTER GREY MATTER 

I 


f 7 P/fgg As/.'Durro/i Hievofi fO .'Of 

I TEL (0364)53499 


Pfigg A4^<:jdoi/ii AsWurfo^y Oci/ck? fOJ3 /lJf 

TEL (0364) 53499 


•i PfjQQ Meadow AsAturlon, Devon rQI3 /Of 

TEL (0364) 53499 
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WHATS NEW 


INTERNATIONAL 



$395. Contact MicrO'' 
Educational P/L, 8/235 
Darby SL. Cooks Hill 2300, 
Australia. 049-26-4122. 
Inquiry 523, 


Compucontrol's 
VMEbus Modules 

C ompucontrol has intro¬ 
duced four modules for 
VMEbus systems. The CC-9I 
board connects VMEbus 
computers to instruments 
and calculators conforming 
to the IEEE-488, or GPIB. 
standard. TWo of four chan¬ 
nels in the on-board DMA 
controller are dedicated to 
the GPIB interface: the other 
two are for the user's system 
application. The board can 
address 16 megabytes 
across the VMEbus and can 
transfer data between mem¬ 
ory blocks with different ad¬ 
dress modifiers. The module, 
which takes up an address 
space of 512 bytes, detects 
address and bus errors and 
generates error-interrupt 
vectors. Priced at $1550, the 
board uses the standard 
VMEbus double Eurocard 
format. 

The CC-92 module is a 
32-bit input board for the 
the VMEbus. The 32 inputs 
are opto-coupled and pro¬ 
tected from over-voltage and 
reverse current conditions 
and are grouped into four 
independent channels. Each 
channel has a change-oP 
state circuit with program¬ 
mable interrupt capability. 
The module can reside in 
the supervisor or non- 
privileged short I/O space 
and has a selectable base 
address on a 32-byte boun¬ 
dary. The CC-92 is available 
in two versions; 24-volt or 
TTL input signals. It uses the 
standard VMEbus double 
Eurocard format and costs 
$1125. 

The CC-93 module also in 
a standard VMEbus double 


Eurocard format, occupies 
three slots in the VMEbus 
card cage. The unit offers a 
built-in 3^^-inch 1-megabyte 
floppy disk drive and a 
31^-inch 20-meiabyte hard 
disk drive both of which are 
SCSI <ompatible. Three addi¬ 
tional configurations are 
available: a floppy disk drive 
and a 40-megabyte hard 
disk: two floppy disk drives; 
and a 40-megabyte tape 
drive and a 40-megabyte 
hard disk. The CC-93 costs 
$2250. 

The CC-94 module, an out¬ 
put board for the VMEbus, 
has 32 outputs that are 
relay-coupled, have contact 
transient proteaion, and are 
grouped into four channels. 
The board has a selectable 
base address on an 8-byte 
boundary and can reside in 
the supervisor or non- 
privileged short I/O space. 
The CC-94, also in standard 
VMEbus double Eurocard 
format, costs $1125. Contact 
Compucontrol B.V. Stratum- 
sedijk 31. 5611 NB Eind¬ 


hoven. The Netherlands. 
040-124955. 

Inquiry 524. 


Integrated Software 
for the Amiga 

C ommodore has an- 
nounced the availability 
of Precision Softwares 
Logistix integrated software 
for the Amiga. Logistix com¬ 
bines spreadsheet, database 
management, and graph 
functions. It uses a single 
worksheet of 1024 by 2048 
cells and incorporates a vir¬ 
tual memory manager so 
that the whole sheet can be 
used. Graphs can be dis¬ 
played in color on the same 
screen as figures and are 
updated when figures are 
changed. Advanced calcula¬ 
tion facilities include trend 
analysis and proieaions, and 
data files can be imported 
from Lotus 1-2-3. Super- 
Caic3. and dBASE II. 

Logistix costs £245. Con¬ 
tact Harvard Marketing Ser¬ 


vices, Harvard House, Sum¬ 
merhouse Lane, Harmonds- 
woith. West Drayton. Mid¬ 
dlesex UBT OAW. U.K., 
01-759-0005, 

Inquiry 525. 


Multitasking OS for 
16-/3 2-bit Processors 

R ealtime Craft, three soft¬ 
ware modules on one 
PROM chip, offers real-time 
multitasking management 
capabilities for 16- and 
32-bit microprocessors. In- 
ciuding those from Intel. 
Motorola. National Semicon- 
duaor, and Tfexas Instru¬ 
ments. The three modules 
are the executive (XEC), the 
Input-Output Supervisor 
(!OS), and the File Manage¬ 
ment System (FMS). 

XEC provides real-time 
funaions that include event 
and task management, clock 
and interrupt management, 
exception detection, ini¬ 
tialization, and software in¬ 
terrupts for applications. 
lOS enables an application 
to execute such primitives 
as initiate an I/O operation, 
cancel an I/O request, and 
initiate an I/O operation and 
wait for its completion. This 
component provides a ter¬ 
minal driver, which can 
manage input data echo and 
error correction. lOS can 
also interface with other 
device drivers, including 
those for floppy and hard 
disk controllers. FMS allows 
sequential and direct access 
to file records and has buf¬ 
fer management and in¬ 
terlocking primitives, it pro¬ 
vides primitives for unit, file, 
and record management. 

The price of the three 
modules is 43.000 francs. 
Contact Techniques et Sys- 
temes Informatiques-Soft- 
ware (TECSl), 29. rue des 
Pyramides, 75001 Paris, 
France, (33,1} 42.96.15.70. 
Inquiry 526. 


1/ you wHrtt your new product to be considered for publkatm [at no charge] 
the intematioml section of BYTE, send full information about it, 
its price and an address and telephone number where readers can get further 
information, to the following addresses: German-language press releases: Nfw 
BYTE, do Goetzke, P.O. Bax 3427. D-6750 Kaismliiwtem. 
W^5f Germany. All other languages: Dicfe Pounlain. BYTE. McGrju^Hill 
Publishing Co., 34 Dover St,. London WIX 3RA. U.K. 
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Exporting 

Services 


We Are Buyer’s Agent for 
Overseas Dealers and Distributors 


□ Lowest prices, immediate quotations, 
prompt delivery. 

□ Access to all major hardware and 
software manufacturers. 

□ All professional services provided: 
Licensing, Export Documentation, and 
Follow-through. 

24-Hour Response as Close as Your Telex 

TELEX 470851 

American Buying and Export Services 
1042 Country Club Drive, Morogo, CA 94556 
(415) 376-7600 


Inquiry 500 
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OPEN ACCESS PRODUCTS 
AVAILABLE THROUGH: 


SPI OFFICES 
WORLDWIDE 


Software Products International 

10240 Sorrento Valley Road 
San Diego, California 92121 
USA 

Tel: (619) 4501526 
Telex: 4 99 09 19 

SPI Brazil 

Technologia em Informatica 
Avenida Marechal Camara 
350 Subsolo. Rio de Janeiro 
Brazil 

Tet: 55-21/262-8925 
Telex: 391-2133724 SFTIBR 

SPI Germany 

Rosenkavalier Platz 14 
8000 Munich 80 
West Germany 
Tel;49-09/91-8O-17 
Telex: 841-17897174 SPIMUE 

SPI Spain 

Ci Serrano. 274DCH A. 

28001 Madrid. Spain 
Tel; 34-1/431-6260 (6207) 

Telex: 831-43842 SPUE 

SPI Skandinavien AB 

Kanalvagen 16,7TR. 

S-194 61 UpplandsVasby 
Sweden 

Tel: (46) 760 85140 
Telex; 16463 SPISW 

SPI U,K. 

13 Horseshoe Park Estate 
Pangbourne 
Berkshire, RG8 7JN 
England 

Tel: 44-735/740-82 (81) 

Telex: 851-846358 SP1UKG 


SPI U.S.A. 
DISTRIBUTORS 


federal Data Corporation 

1202 Seven Locks Road 
Rockville, Maryland 20854 
Tel: (301) 294-9682 

Ingram (East) 

2128 Elmwood Avenue 
Buffalo, New York 14207 
Tel: (716) 874-1874 

Ingram (West) 

900 West Walnut Street 
Compton. California 90220 
Tel: (213) 604-7400 

Micro D 

2901 Yale Street 

Santa Ana, California 92704-5850 
Tel: (714) 540-4781 

Softsel 

546 North Oak Road 
Inglewood, California 90312-6080 
Tel: (213) 412-1700 

Software Resources 
2165 B E. Francisco Boulevard 
San Rafael, California 94901 
Tei: (415) 485^0800 

Tandy "Radio Shack” 

1500 One Tandy Center 
Forth Worth, Texas 76102 
Tei: (817) 390-3209 


SPI 

DISTRIBUTORS 

WORLDWIDE 

American Security International 

Paraguay 754-10^C 
1057 Buenos Aires 
Argentina 
Tel: 541-3114078 
Telex: 17238 SCALAR 

Editorial Excelencia 
Ave. San Bemabe No. 590-9 
Coionia San Jeronimo Lidice 
Mexico, D,F. 10200 
Tel: 392-7415 

Frame Informatique 
32 bis Rue Vidor Hugo 
92800 Puleaux 
France 

Tei: 33-14-7-72-7777 
Telex: 842-615129 

P.TJ,S./Microscope 
Marten Meesweg 101 
3068 AV Rotterdam 
Netherfands 
Tel: 31-10-56-3799 
Telex: 844-21361 PTISNL 

Kapsch AG 
A-1121 Vienna 
Wagenseilgassel 
Austria 

Tel: 0222-8500699 
Telex: 131299 

Software Suppliers 

9 Avon Road 

North Ryde. 2113 NSW 

Australia 

Tel: 02-888-1955 

Telex; 790-10717491 SOQT 

TECSI Microsystems 
2 e. Rue de L Arcade 
75008 Paris 
France 

Tef: 33-14-7-42-7299 
Telex: 842-240766 


SOFTWARE PRODUCTS 
INTERNATIONAL 


S.V.P.T.SRL 
ViaVaiCristallina3 
00141 Roma 
Italy 

Tel: 6-827-8951 
Tele*; 843-622147 

Esselte Datasoft AB 
80x1374 

S-17127 Solna Sweden 
Tel: (46) 8 734 3990 
Telex:11413 

SP Software AS 
GLADSAXEVEJ382 
DK'2660 Soborg Denmark 
Tel: (45) 1673333 
Telex: 21081 

Sottcom AS 
80 x 4373 

N-5013 Bergen Norway 
Tel; (47) 5 320374 

LencoOY 

RAUTATIENKATU14B 
SF-15100 Lahti Finland 
Tel; (358) 18513240 
Telex; 16004 


OPEN ACCESS 11 
IS AVAILABLE IN 
THE FOLLOWING 
LANGUAGES 

ENGLISH 

GERMAN 

FRENCH 

PORTUGUESE 

SPANISH 

DUTCH 

ITALIAN 

SWEDISH 

DANISH 

NORWEGIAN 

FINNISH 



THE FULLY INTEGRATED BUSINESS SYSTEM 
WITH THE WORLD AT YOUR FINGERTIPS 



Come see us at Fall Comdex, 
West Hall Booth W948. 


w OJ 

I 

tn ^ cn ^ ^ 
o CL> £= o to ^ 
^ a? ^ o o ^ 

, — _ C /5 O) p Cl 

o -&C3 ™ ^ ^ I CD 

g-§- 52 Q>^So 


2 -51 ^ 
coo S o 


Open Access II 













595"“ 1 

Lotus 1*2*3 










L 



495““ 

Symphony 



1^ 










695““ 

Framework 













695““ 

Enable 













695"“ 

Smart 



1 ^ 




Lil 



s 



895““ 


NETWORK VERSION 
AVAILABLE 



Open Access II is a 
new, super-program which 
can perform virtually every 
managerial and business 
task you'll ever need with 
performanceandease-of- 
use unheard of in the 
industry. 

Open Access 
combines an extremely 
powerful relational data¬ 
base and superior 
spreadsheet with data 
communications, word 
processing, 3-dimensional 
graphics, and time 
management. Information is 
conveniently changed from 
module to module. 

Open Access H's 
Database features an 
effective and flexible report 
generator and user 
definable screens. 
"Programmer," our new 
Database language, 
features simple Interacting 
Engtish-like commands 
to produce your customized 
applications. 

Open Access H's 
Spreadsheet offers a unique 
combination of business 
problem solving capabilities; 
including goal-seeking, and 
an advanced table look-up 
command. Professional 
business presentations 
are easily produced by 
the enhanced graphic 
capabilities. 

Open Access H's 
improved Word Processor 
can merge data from 
Spreadsheet or Database 
easily to produce reports, 
mail merge and graphic 
presentations. 

Inquiry 311 for End-Users. 
Inquiry 312 for DEALERS ONLY. 


Open Access H's data 
communications provides 
you with the capabilities to 
handle any of your micro 
computer communications 
needs, Allot Open Access 
's modules work together 
and data is easily 
communicated to the rest of 
the world. 

BEST OF ALL, 
THE PRICE 


U.S. Version Only 


$ 595 . 


Open Access H's super 
program is also available in 
the network version. Ask for 
details,Call (619)450-1526 
in California, or (800) 
521-3511 if outside Cali¬ 
fornia for your nearest 
authorized dealer or 
distributor and expand your 
business base with Open 
Access II, the fully 
integrated business system. 

sn 


SOFTWARE nmJCTS INTERfWIONAL 


10240 Sorrento Valley Road 

San Diego, California92121 

(619)450-1526 

For Your Authorized Dealer 

In California 

( 800 ) 621-7490 

Outside California 

( 800 ) 521-3511 
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EVENTS AND CLUBS 


Events 

Exploring the Knowledge-based Soci¬ 
ety: Association for Computing 
Machinery“IEEE Computer Society 1986 
Fall Joint Computer Conference (FJCC 
’86}. Dallas TX. Dt Stanley Winkler F|CC 
86, 1730 Massachusetts Ave, \^feshington, 
DC 20036-1903, (202) 3710101, 

Nouemkr 2-6 

The Communications Connection. 
Portland. OR. Iferrte Walker Telecom¬ 
munications Association, Portland Com¬ 
munity College, 12000 Southwest 49th 
Ave,, Portland. OR 97219, 

3-5 

Electronic Imaging '86. Boston, MA. 
Electronic Imaging '86, Institute for 
Graphic Communication Inc. 375 Com¬ 
monwealth Ave. Boston, MA 02115. (617) 
267-9425, 3--6 

Implementing Clinical Computer 
Systems. Phoenix, AZ. American Society 
for Testing and Materials, 1916 Race St., 
Philadelphia. PA 19103, (215) 299-5526. 
Noi^m^r 5-6 

Computer Security and Access Con¬ 
trol. Milwaukee, Wl. Peter L. Tbcups, 
Center for Continuing Engineering Educa¬ 
tion. University of Wi scons in-Milwaukee. 
929 North Sixth St, Milwaukee, Wl 53203, 
(414) 224-3952. Hmmkr 5-6 

Scientific Computing & Automation 
Conference and Exposition, Atlantic 
City, N]. Expocon Management Associates 
Inc.. 3695 Post Rd., Southport. CT 06490. 
(203) 259-5734. Mt^mber 5-7 

North American Telecommunications 
Association Convention & Exhibition 
Showcase (NATA 86). St. Louis, MO. North 
American Telecommunications Associa¬ 
tion, 2000 M St. NW. Suite 5 50. 
Washington, DC 20036, 5-7 

Association for the Development of 
Computer-based Instructional Systems 
28TH International Conference, 
Washington. DC, Gordon Hayes. ADCIS. 
Miller Hall Room 409, Wfestem Washington 
University, Bellingham. WA 98225. (206) 
676^2860, November iO-13 

COMDEX/ Fall '86. Las Vegas. NV, The 
Interface Group. 300 First Ave., Needham. 
MA 02194. (617) 449-6600. 10-14 


November 1986 


PC FAB Expo '86, Long Beach. CA. PMS 
Industries, 1790 Hembree Rd„ Alpharet¬ 
ta. GA 30201. (404) 475-1818. 

Nov^m^r 11-12 

Winter National Design Engineering 
Show. San Francisco. CA. Winter National 
Design Engineering Show, 999 Summer 
St, Stamford. CT 06905. (203) 964-0000. 
Hovember 11-13 

EDUCOM '86. Pittsburgh, PA. EDUCOM. 
P.0, Box 364. Princeton. Ml 08540. (609) 
734-1888. November 11-14 

Sixteenth Annual Meeting of the 
Society for Computers in Psychology, 
New Orleans, LA. Cyndi McDaniel, 
Psychology Department. Northern Ken¬ 
tucky University, Highland Heights, KY, 
41076. (606) 572-5310, November 12 

Tools for Rendering 3-D Images, Recur¬ 
sion IN Computer Graphics, and Com¬ 
puter Graphics in the Classroom, New 
York University. New York. NY, Gideon Net- 
tier. 80-40 Lefferts Slvd.. Kew Gardens. NY 
11415, (718) 849-6313, November 17 

Wescon/86. Anaheim, CA. Electronic 
Conventions Management 8110 Airport 
Blvd.. Los Angeles. CA 90045, (800) 
421-6816: in California. (800) 262-4208 or 
(213) 772-2965. November 18-21 

TtNTH Annual Western Educational 
Computing Conference. Irvine. CA, Aloe- 
ia Devlin. California Educational Com¬ 
puting Consortium. San Francisco State 
University. Accounting Data. NADM-358, 
1600 Holloway Ave., San Francisco, CA 
94132. 20-2! 

Eighth Annual FORTH Convention & 
Banquet, Santa Clara. CA. FORTH Interest 
Group, P.O. Box 8231, San lose CA 95155. 
1408) 277-0668, November 21-22 

FORTH Modification Laboratory 
(FORML), Pacific Grove. CA. FORTH in¬ 
terest Group, RO. Box 8231, San lose. CA 
95155. (408) 2770668. November 2B~3Q 


\f you send notice of your orgcinimtions public 
iicfiVities at least four months in advance, we 
u/jff publish them as space permits, ^d 
them to BYTE (Ewewts and C(«fe), 
?hombc Mi7f \jm. Pelerboroi^k NH 03458, 


Clubs 

INTELLOG Association for the Applica¬ 
tion OF Artificial Intelligence, 85 rue 
du Fbg. St, Denis, 75010 Paris. France. 

STM Users Group (Not affiliated with 
STM Corp.), 3778 Hitching Post Road, 
Jackson, Ml 49201, (517) 782-2297. 

ZSIG (Z-System Special Interest Group), 
Michael Broschat, 2610 East Aloha, Seat¬ 
tle, WA 98112. (206) 328-0561. 

MESA (Macintosh Enthusiasts of San 
Antonio), |, Eddie Field, Rt, 4, Box 2151. 
Ukehills, TX 78063. (512) 751-2947. (They 
are also seeking exchanges with other 
Mac users groups.) 

PC Word Processing Newsletter, Leo 
Dmitri. 60 Wfest 10th St. New York, NY 
lOOil. 

New Haven STs, Robert Fischer, 80 
Killdeer Rd.. Hamden, CT 06517, (203) 
288-9599. (Atari ST users group.) 

North American Amstrad User Sup¬ 
port Group (NAAUSG). Sage Enterprises, 
Rt. 2. Box 211. Russellville MO 65074, 

Amiga Users Group/Hudson Valley 
(Amicus/H.V.}, Ralph Blanchette, Box 327 
Willowbrook Rd„ Clinton Corners. NY 
12514. (9141 266-5606, 

H/P Desktop Users Group, Metro 
Area. Bruce E, Baxter, IRS D:R:R:M. INI 
Constitution Ave. NW. Washington. DC 
20224, (202) 566-6759, 

GSBUG (Greater South Bay PC User 
Group). RO. Box 1937. Redondo Beach, 
CA 90278, 

Amiga Guru, CA-AUG. 3715 Townley Rd., 
Shaker Heights. OH 44122, 

A.L.l.E.N. (Atari Lovers of Illiana 
Equal to None), Richard Thompson. 
7609 [arnecke Ave,. Hammond. IN 46324 
(219) 932-2866, 

Denver Area TRS-80 Association 
(DAT.a.). Frank Berndt. 1799-DSouth Lee 
St. Ukewood, CO 80226, (303) 989-6068. 

CoCo Cartel, A Color Computer Users 
Group, E>ennis Wfeldy, 4059 Acacia Dr,. 
Columbus, GA 31904. ■ 
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NINUTC^AN^ 



INTERRUPTIBLE POWER SUPPLIES 


HWWTt.MAM 

JOOss 


wr^i 


PROTECTION FROM: 
★ BLACKOUTS 
^ BROWNOUTS 
^ INTERRUPTIONS 
^ SPIKES 
^ SURGES 
ir EMI/RFI 

See Us At: Comdex-Las Vegas 
Nov. 10-14, 1986 


EVALUATION PROGRAM 

(30-DAY MONEY BACK GUARANTEE) 

• Completely automatic operation 

• From 1 msec to 4 msec switching time 

• Audible and visual status indicators 

• Order - ship same day 

• Toll Free ordering 

• Full one year warranty 






i1INVTE4^HAN 250 

NINUTC^nAH 300 

niNUTC^MAN 500 

NINVTEy n AN 1000 

250 WATT ( 120 V) 

300 WATT ( 120 V) 

500 WATT (IZOV) 

1000 WATT (IZOV) 

STEPPED SQUAREWAVE 

SYNCHRONIZED SINEWAVE 

SYNC. STEPPED SQUAREWAVE 

SYNCHRONIZED SINEWAVE 

$35900 

$54900 

$699<>° 

$139900 

Suggested Retail 

UX. and C.S.A. Approved 

Suggested Retail 

Suggested Retail 
y.L. and C.S.A. Approved 

Suggested Retail 


230 V Units Also Available 


t 1425 Mathis St. 
Suite 404 

Dallas, Texas 75234 



PARA SYS1IMS, INC 



Telephone: 
(214) 869-1688 


Inquiry 247 


1 - 800 - 238-7272 
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ASK BYTE 


Conducted by Steve Ciarcia 

Encoding a Keyboard 

Dear Steve, 

Can you tel! me how to encode an unen¬ 
coded keyboard? I have a surplus key¬ 
board from a Coleco Adam that I would 
like to use in building the Tferm-Mite smart 
terminal {january and February 1984 
BYTE), 1 need to know how to produce the 
parallel data needed by the Tferm-Mite 
board from the keyboard matrix. I have 
the pin-out diagram that shows which in¬ 
tersection corresponds to which key. Is 
there a chip that performs the encoding 
automatically or do I have to work out my 
own logic? 

Mark T. Johns 
NaperW//e JL 

There are a number of ways to encode 
an unencoded keyboard^ All of the 
methods generally rely on a scanning 
technique so that when a keypress is 
generated, the cdrcultry senses this and 
reports the address of the key. Usually 
deboundng of the switches is done to im¬ 
prove the reliability of the encoding. 

A chip that is readily available and 
' does it air' is the KR-BSOO-Std (also an 
A¥5-3600} and is intended for a 90-key 
keyboard, something like the keyboard 
you menhoned, Kju can buy one of these 
from 

Jameco Electronics 

i355 Shoreway Rd. 

Belmont CA 94002 

(415) 592-8097 

You can also purchase a data sheet 
from them for this chip for 50 cents. 
which I highly recommend.Steve 

One Thing at a Time 

Dear Steve. 

Heres a software problem that gets 
down to hardware constraints: Can an IBM 
PC's (or PC XT compatible's) disk drives 
be used in I/O interrupt mode? I have 
often wished that I could run programs 
concurrently with I/O processing. Al¬ 
though MS-DOS does not support multi¬ 
tasking. the PC's hardware does provide 
interrupt capability and has DMA (direct 
memory access) circuitry, 

A simple algorithm featuring ’’double- 
buffered' I/O would allow a program to 


use one buffer while the disk driver soft¬ 
ware is filling or emptying the other. The 
completion of the two processes could be 
synchronized and the role of the two buf¬ 
fers could be switched so that I/O would 
take place continuously Are there any disk 
drivers available for the PC that start an 
I/O operation, return control to the call¬ 
ing program immediately, and then signal 
completion at a later time? 

Greg Denton 
San lose. CA 

It is possible for you to run the disk 
drives using DMA and interrupts, but 
you'l! gain no practical advantage. The 
reason as you have already stated, is that 
DOS does not support multitasking. The 
implications of this are more restrictive 
than you imagine. Let's suppose you add 
overlapped i/O without changing any¬ 
thing else. 

Consider what happens if a program 
writes two buffers of data to disk. It issues 
a write request for the first buffer DOS 
starts the I/O operation and control 
returns to the program while the data is 
being transferred. The program issues 
the second write request DOS puts the 
new request into a queue because the 
first one isn't done yet and control 
returns to the program again. 

Now. if a glitch occurs, the data in the 
first transfer is corrupted. DOS knows 
that there has been an error, but how 
does it signal the program that all is not 
well? The two write requests were issued 
in the past and the program is off and 
running something else. 

Of course, if you write the program and 
the disk driver together you could make 
it work die way you want but then your 
system isn't MS-DOS-compatible The 
Fastback hard disk backup program 
works diis way Its authors wrote a special 
device driver for the floppy drive that 
bypasses DOS and uses DMA data trans¬ 
fers with interrupts to stream data onto 
the floppy. The resulting disks can't be 
read by DOS. but the program is the 
fastest disk backup utility around. 

Oddly enough, the device driver pro¬ 
gram fbrmat used by PC-DOS and MS- 
DOS has two entry points called 
STRATEGY and INTERRUPT, which are 


obviously designed for use in a multitask¬ 
ing interrupt-driven system similar to the 
one we'd both like to have The correct 
versions of DOS fake a device interrupt 
and enforce the single-threaded mediod 
of handling devices, but at least there's 
hope,—Steve 

Disabling Auto-Repeat 

Dear Steve. 

1 want to disable the automatic-repeat 
feature of the keyboard on an Apple lie 
My objective is to make the machine 
easier to use for people with poor manual 
dexterity (cerebral palsy). The He was rec¬ 
ommended because of its expansion slots 
that allow for special peripherals. 

I asked a local Apple repair department 
how to disable the auto-repeat feature, 
and the responses I got included "It can't 
be done' and "It can only be done by 
changing a ROM, but we don't know how 
you could get the right ROM." 

I looked at the Sams Computerfacts 
schematics and troubleshooting informa¬ 
tion for the lie and it appears that 
capacitor C70 and resistor R32 are in¬ 
volved in the aut{>repeat function. It looks 
like C70 charges or discharges through 
R32 and thus generates a time delay that 
is used by the decoder chip El4.1 don't 
have enough information to know exact¬ 
ly what to do: a technician at an Apple 
dealer suggested removing C70. but my 
theory is that putting a resistor in parallel 
with C70 would be better. 


JN ASK BYTE, Ste Ciarm jsKBWffrs ok 

any area of mkrcfcomraiing. Tfie most 

received each month Mil be answered and 
published. Do you have a nagging proMam? Sawif 
Ijowr (Vicfwiry to 
Asl& BYTE 
do Stew Qiarcia 
P.O. Box 382 
Giasfon^wry. CT 06033 
Due to the high of pafsonaf implies 

canM be All fetters and photographs become 
the property of Stew and cannot be returned. 
Be sure to include "Ask BYTE' In the address. 

The Ask BYTE staff mdiides manager Harv 
Weiner and researchers Eric Albert. Bill CarianJ. Kin 
Dflvirfsow. ]eannette Dojan, Ion Efson. Ro^r lamas. 
Fran^ Kuechmann. Daw lundberg. Edward NIsfey, 
Dlc^ Sawyer Andy Siska, and Ro&ert Stefe. 
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News about the Microsoft Language Family 

Compiling Efficiently with Microsoft^ QuickBASIC 

Microsoft QuickBASIC Version 2.0 offers you a wide range of choices when you compile. You can compile programs 
directly into memory or create executable programs on disk depending on your needs. To get the most out of the 
compiler you should know the various size/speed tradeoffs associated with each compile option. 

In-memory compilation places an executable file directly into memory from the Microsoft QuickBASIC programming 
environment. This is the easiest way to compile and run Microsoft QuickBASIC pro^ams during pro^m development. 
The advantage of this method is that it allows you to compile and run without leaving Microsoft QuickBASIC, 
However the program can only be executed from inside the Microsoft QuickBASIC programming environment. 

You can also use Microsoft QuickBASIC to create an executable file on disk that can be run without entering the pro¬ 
gramming environment. There are two different kinds of stand-alone executables: programs that include the run-time 
environment in the .EXE file and programs that require the presence of the run-time module BRUN20. EXE when run. 

The .OBJ(BCOM. LIB) or /o option creates an object file that when linked to the BCOM20. LIB library becomes a 
program that runs without the presence of the run-time module BRUN20. EXE. Programs linked with the BCOM20. LIB 
are larger, but execute much faster than progi'ams that require the run-time module. Besides execution speed, the 
advantages of this method are that the program does not require an additional file to run and the program can be 
conveniently copied to other disks. 

The .OBJ(BRUN. LIB) option creates an object file that when linked to the BRUN20 .LIB library requires the 
presence of the run-time module BRUN20. EXE to execute. Programs linked with BRUN20. LIB are smaller, but run 
slower than programs linked with BCOM20. LIB. The speed degradation results from the fact that BRUN20 .LIB 
uses software interrupts to call the run-time routines, whereas BCOM20.LIB uses direct calls,The Speed or /q option 
explained below can minimize this difference. Depending on your size and speed requirements, you should probably 
link with BCOM20. LIB if you are distributing only one program, or if the user might copy the program to another 
disk without also copying the run-time module. If your application chains programs, or your distribution will include 
several programs, you should link with BRUN20 .LIB and distribute BRUN20 .EXE with your programs,There are no 
licensing requirements and no fee for distributing the BRUN20. EXE run-time module. 

The .EXE option creates an executable program on the disk,This program requires the presence of BRUN20.EXE 
to execute. 

The Debug or /d option should be used in debugging your program during development. It generates larger and 
slower code by including debugging and error handling code in the executable program that checks for arithmetic 
overftow/underflow, array bounds and the existence of GOSUBs with each RETURN statement. When the program is 
completely debugged and ready for distribution, you will want to compile the program without this option to maximize 
speed and minimize size. 

You must use the On Error or /e option in programs that contain ON ERROR GOTO and RESUME finatwmfccr 
statements. This option aeates a larger program (by building a table of entries for each line number). Use the Resume 
Next or /x option in programs that contain RESUME, RESUME NEXT, and RESUME 0 statements. Compilation takes 
longer and results in larger object files than the On Error or /e option because it mereases the table of line number entries. 

The Checking Between Statements {/v) and Event Trapping {/w) options enable event trapping for communications, 
lightpen, joystick, timer and function keys. Both of these options increase code size and slow execution. The Event 
Trapping (/w) option checks between lines for the occurrence of an event and takes less space and execution time than /v. 

The Speed or /q option optimizes the programs compiled using BRUN20.LIB to be nearly as fast as programs com¬ 
piled using BCOM20. LIB, but results in a larger executable because every call has tu^o bytes more overhead. If you do 
not specify this option, the program will be as small as possible but the execution speed is slower than if you specified 
/q. The size and speed effects of this option depend on the number of repeated statements in loops you use in your 
program. 

If you are compiling in memory and you are getting'-Out of Memory” errors, you may want to use the Minimize String 
Data or /s option. This option writes quoted strings to the .OB] file instead of the symbol table.This allows you to compile 
a large, string-intensive program without getting "Out of Memory” errors when compiling in memory, but it increases 
the size of the .OBJ file, De-selecting the Debug option may also solve out of memory problems in large programs. 

For more information on the products and features 
discussed in the Newsletter, 
write to: Microsoft Languages Newsletter 
16Q11NE 36th Way Box 97017, Redmond, WA 98073-9717 

Or phone: 

(800) 426-9400, In Washington State and Alaska, 
caU (206) 882-8088. In Canada, call (416) 673-7638. 

MicTpscft is a.i^gesterad crsclemark of Micrtisofr Cotpofasksn, 


Look for the Microsoft Languages Newsletter every^ month in this publication. 


Latest DOS Versions: 


Microsoft C Compiler 

4.00 

Microsoft COBOL 

2.10 

Microsoft FORTRAN 

3.31 

Microsoft Macro Assembler 

4.00 

Microsoft Pascal 

3.31 

Microsoft: QuickBASIC 

2.00 









ASK BYTE 


\ would greatly appreciate any assis¬ 
tance you could give us In solving this 
problem: Tm sure that many handicapped 
users of the lie would be interested in a 
solution to "unwanted auto-repeat/' 

T>iomas K. Johnson 
Cr>^ta/ Lake, fL 

Capacitor €70 and resistor R32 in the 
Apple He keyboard circuit are part of the 
o 5 a//aton that causes the decoder IC to 
scan the keyboard. They have nothing to 
do with the keyboard auto-repeat func¬ 
tion. Altering the values of either will do 
nothing but damage, and if you remove 
either the keyboard encoder will cease 
functioning. 

The auto-repeat feature of the Apple 
He is located in a custom IC called the 
''lOU" chip on the motherboard. You 
would have to replace this chip in order 
to disable the function, but there is 
nothing available to replace it with, Con¬ 
sequently there Is no reasonable way to 
disable this feature.^Steve 

Compaq Reset Switch 

Dear Steve, 

1 am interested in adding a reset switch 


to my Compaq Portable I would appre¬ 
ciate it if you could show me a schematic 
of such a circuit. Such a switch would 
prove invaluable especially when debug¬ 
ging assembly language programs that in¬ 
variably freeze up the computer I under¬ 
stand that grounding the microprocessor's 
RESET pin does not result in a complete 
reset. 

Rick Retter 
Danbury CT 

There is more to resetting a computer 
than grounding the RESET pin on the 
CPU chip. If you want to Hnd out where 
your code is hanging, you need to do 
something more sophisticated. 

Grounding the RESET pin on the CPU 
will initiate the memory test routine— 
thus erasing the code you are trying to 
debug^and then go about the process 
of restarting DOS. This will probably get 
the computer back up and running, since 
most of the resetting of the hardware is 
done by ROM code. It would be nicer if 
you could get into a debugger program 
while the system is hung. 

Unfortunately the 8088 does not have 
many features to protect the monitor 


debugging hdlities, and interrupt vectors 
from damage done by a runaway pro¬ 
gram. So, if these areas are damaged, a 
reset through a software vector to a 
debugger would be useless anyway 
There are several reset cards on the 
market, but I cannot say with confidence 
that any particular one will woric on the 
Compaq (although they ail should}. Stilf 
the problem of code damage may make 
these cards less than perfect. 

To reset the CPU, you need to hallow 
the signal back from the CPU RESET pin 
(pin 21} to the device that drives it. It will 
have an RC timing circuit attached that 
applies a proper RESET signal level for 
a time after the power comes on. 
Grounding this circuit with a push-button 
switch will reset the processor: but, as I 
have said, you will lose all history of what 
we/Tt wrong.—-Steve 

Reading Catalog into Arrav 

Dear Steve, 

I would like to be able to read the con¬ 
tents of a DOS 3,3 disk catalog into an ar¬ 
ray, so that the name of every text file (file 
type “T') on the disk is loaded into its own 

{contimed) 




MVIEW 86 


Application Program 

Unmodified 
DOS Applcation 

X-VIEW 86 

DOS Debug 

Dynamic Execution 
Information 

X-ViEW 86 profiles the 
execution of DOS software, 
and displays information 
needed to improve program 
performance, identify 
compatibility issues, and 
pinpoint conversion 
problems. 


Profiles DOS application software and solves 
problems Debug can’t touch. 


X-VIEW 86 ia a DOS software X-ray 
machine. 

X-VteW 86 monitors Internal software oper¬ 
ations during execution to help you debug, 
test, port, or convert programs, X-VIEW 86 
adds r^ew features to Debug to profile either 
your own eppllcations software or top- 
sellers like 1-2-3.^ You get fast, reliable 
results. 

Real solutipne to technical challenges. 
Save hours of time-consuming, tedious 
work using data from X-VIEW 86's built-in 
reports that identity: 

m Execution hotspots ■ I/O port references 

■ Segment usage ■ Interrupt calls 

■ Memory map ■ Instruction set 

references usage 

Report information is displayed on screen. 
And new breakpoint commands added to 
Debug stop a program on: 

■ I/O port rBierences m Memory data 

■ Interrupt calls references 

Hardware and software requirements. 
X-VIEW 86 runs on the IBM PC and compat¬ 
ibles with DOS Debug 2.x or 3,x. Even ff you 
use a different debugger, X-VIEW 86 turns 
Debug into your program profiler. And it*s 
not copy protocted. 


Priced at an affordable $59.95. 

Get a whole new outlook on your work with 
X-VIEW 86. We've made it easy: Order 
today by calling 1-800-227-09C0; In Califor¬ 
nia, 800-772-2531; or outside the U.S., call 
41&549-6626. We accept Visa, MC. and 
AmEx cards. Or order by writing to: 
Osborne/McGraw-Hillt Software Dept, , 2600 
Tenth St„ Berkeley, CA 94710, X-VIEW 86 is 
just $59.95 plus sales tax and $3.00 ship¬ 
ping {$9.00 outside the U.S.). Be sure to 
include credit card number and expiration 
date with mall orders. Orders paid by check 
are subject to delay. 



Osborne McGixiw-Hill 

2600 Tenth Street, Berkeley. Cali lorn fa 94710 

X'VIEW 86 is 1 trsdsmirt of l*cGrs«M4J|l, Ine.. IBM 

Eradtmifk of Intemilional BubIfibsq in e ragistared 

EnadeniBrlf □[ Lofua DavslofKiHnt Corpofsllcifi. 
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is also availabie for 


Asm? 


PLM&} 


Ptmi 


CREDIT 




m?CMZ 


Astm 


Backup to Megabytes 
into Minutes 


The Po wer to Run Z- 80 software on a PC! 

Never before hos if been easier, or more oflbrdab/e to 
odd the power ofZ-80 compofabifify, Plug this haifsiie 
card in your PC. XI AT or campotible and within min^ 
ufes you wiii be running the most powerful CP/M soff^ 
ware Qvoitable inciuding the most popular 
assemblers, compilers, woto 


processors, spreadsheets, etc. 
Included with each Z-80 card is 
our incredibie RUN/CPM^'^ emuia- 
tion software which will o/tow ytyjr PC 
to emuiote 100's of popular CPM com¬ 
puters, such os Xaypro." "Osbofne," "Mor^ 
row" Etc. Your CP/M programs wiii run up to 
300% faster, with full color, and you can run 
them from your PC's hard disk or "RAM" disk, and 
run MS DOS background programs socb os Borland's 
"Sidekick" on top of yoorCP//W programs. RUN/(M4^^'s 
iamazlng disk emulation feature will actually allow your 

■■-_ ■ " "''^^'^.WmiEondPCm/fAT 

bver 165 different CP/M disics. offeringmu the ufmosf 
idatodi^compotubitity. The RUN/&^ software 
bnd Z BQ Co processor are the perfecf solution 
Id bringing the power of the Z-$0 to the PC. 

To// toooy ofid order the most affordable 
rSO Co-Processor ever! 


yUNi 

|/10 popufar N.E.C. V'20 micro- 
processor chip. This version 
supports the $080 Insfruc- 
I/OD set and runs on PC's 
dnd XT's. Order now 
pf only $99.95 soft- 
ore only, or 
$124.95 incfud^ 

IngonSmhz 

/- 2 a 


Z-80 Co-processof $199.95 


COMPATABILITY 


Run INTEL® on a PC 


$450 

Micrun86^ 


^ AM6 

PLMS6 / 


7 


PiM% 


ALTER 


PASC86 




C-86 


FORT&6 


UISK 

Back 

Quiksave'^ Is the solu¬ 
tion to all of your hard 
disk back up needs. 
Quiksove's incredibie speed 
wiii ailow you to back up 10 
megabytes of data in oniy 10 
mlnufesi Ehcause Quiksave backs 
up data on to standard floppy disk¬ 
ettes, there is no need for on expensive 
tape drive system. Best of ail, Quiksave 
comes with 20 "Free" pre-formof fed ftoppy 
disks.* so you can start backing up your valu¬ 
able hard disk data immediately, Don't risk cosfiy 
data loss, order Quiksove^^ today and rest assured. 


‘Enough disks to backup 10 Msgatyt&s ofdoto on fiK^t systems. 


QUIKSAVE 
OMv $99,95 


I Transform an IBM PC. XT. AT. or compatlbie into on 
Inter Micro Deveiopmenf System, copobte of 
running B Nf ISiSrg and 16 bit m-iti fOD/; soft¬ 
ware while remaining 100% MS-DOS com¬ 
patible, MICRON 80. our 8 bit ISiS-li 
Interface Is priced at $495 and includes 
the above pictured Z-80 card plus all - 
necessary software for running 8 
bit Intel software on PC's and 
>Ar's. MICRUN 86. our 16 bit 
interface is $450 and does 
not require ftordwore. 

MICRUN 80 and 
MICRUN 86 are the 
solutions to Intel 
oompQtabillty 
on a PC. 


Coil to Order or for more 
information. 

Ail products come w/ffi o 30 Day 
/Woney Back Guarantee. 

1 - 800 - 637-7226 


- MICRO INTERFACES 

I / 6824 N.W 16m street 

j / Miami, Florida 33015 

X (305)823-8088 

Telex 5106004680 MICRO INTER CO. 

Inquiry 210 for INTEL on PCs. inquiry 211 lor RUN/CPM 

t/urr/CPMis orsglsrer0dtr<K)emarkorMicmlnlerlac^Corporonon;Siclelcickis a registered Itademork ofBorlor)ainternpt«>na/;Kaypro is a registered trademork o/the 
Koypro Corporoliorr Intel is a registered Irodemork mthe Intel Corporation: CP/Mis a registered trademark ofDiguat Research: Z-80 ts a regislered trademark atZHog 















































NOW POWERFUL 
WITHOUT POWE 



A typical DBMS user's screen, after the 
497fh line of code. 


W ith most database 
management soft¬ 
ware for the IBM 
PC family and com¬ 
patibles, you're quickly confronted 
with a painful reality: the only way 
to make your package live up to 
its promise is to learn its program¬ 
ming language. Which can take 
months. Then you have to write 
the code, line after frustrating line. 

But now, there's R:BASE™ 
System V And for the first time, 
you can quickly create programs 
that automate your most impor¬ 
tant data management tasks. 
Without programming. 

Of course, with R:BASE 
System V, you can enter, query, 
and report on data in a non- 
automated, ad hoc fashion. With¬ 
out programming. And there's a 
high-level procedural language for 
programmers. But that's just the 
beginning. 

R:BASE SYSTEM V 
IT GIVES 

NON-PROGRAMMERS 
POWERFUL PROGRAMS. 

With the EXPRESS System 
in RiBASE System Y you can 
access powerful features, without 
programming, that other data 
management software can't touch. 
With Definition EXPRESS, 
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An R;BASE System V Prompt-By-Example 
(PBE) screen. With PBE's queiry capahU- 
ides, you can retrieve fust the mlormation 
you need. Without programming. 

you can build a database structure 
with advanced features like com¬ 
puted columns, and searchable note 
fields. VIEWS that combine up to 
five tables in a single, powerful 
table. Data validation rules that 
check incoming data for errors. 
All without programming. 

Then you can use Forms 
EXPRESS to create customized 
data entry forms. The forms you 
create can load data into five 
different tables, linked in One-To- 
Many relationships. You can also 
include scrolling regions, custom 
borders, and custom colors, all 
without programming, 

And with Reports EXPRESS, 
you can design reports exactly the 
way you want. And see what 
they'll look like, right on the 
screen. To see how complex your 
reports can be, take a close look 
at the example at the end of 
this page. 

Finally, you can tie it all to¬ 
gether with Application EXPRESS. 
First, you design your own multi¬ 
level system of menus. Your first 
menu level might look like this: 

r" ^Aunt Setty^ Sales Reporting System 

(1) Enter Sales Data 

(2) Edit Sales Data 

(5) Print Daily Safos Report 

{ 4 > File Proc^ing 
P)E)dt 


For each menu choice, you assign 
an action. For example, to define 


Aufrt Bctty's/^hed Qcgda 



A data entry screen designed without 
programming, using Forms EXPRESS. 


menu choice #3, choose the action 
"PRlNTf select the report you 
just created in Reports EXPRESS, 
and specify the appropriate data I 
sorting and selection criteria. 

Then Application EXPRESS auto¬ 
matically writes the program code. 

Which means you've just 
created a very sophisticated pro¬ 
gram to deliver the full power of 
your DBMS. And you've done it all 
without learning how to program. 
From this point on, every time you 
want to run a report, all you do is 
choose item #3. With one simple 
keystroke, you've got it. 

R:BASE SYSTEM V 
IT GIVES 

PROGRAMMERS A 
POWERFUL 
ENVIRONMENT. 

If you're an experienced pro¬ 
grammer, you can use RiBASE 
System V to tackle the most 
demanding applications. You can 
use Application EXPRESS to 
create prototypes faster than with 
any other microcomputer- 
based DBMS. 

There's a high-level proce¬ 
dural language, and a full set of 
relational operators that can lever¬ 
age up to 80 tables, all of which 
can be open at once. While you're 
racing along, a data dictionary 










































DBMS PROGRAMS 
RFUL DBMS PAIN. 


keeps track of the action. 
Automatically. 

For demanding analyses, 
there's a set of 70 math, statistical, 
financial, scientific, and string 
manipulation functions. You also 
get more capacity for your data. 
Comprehensive menu-driven 
import/export capabilities. Super¬ 
ior relational power. And much, 
much more. 

THE MOST POWERFUL 
DBMS FOR ONE USER 
OR A WHOLE 
NETWORK- ALL IN 
ONE PACKAGE. 

In addition to its standalone 
personal computing power, 
R;BASE System V has all the fea¬ 
tures you need to share data on a 
local area network (LAN) built 
right in. When you're ready to 
network—now or later—this is 
the only DBMS package you'll 
ever need. And no matter how 
many users you add, you'll never 
have any growing pains. Because 
an unlimited number of users, 
attached to a LAN, can access 
R:BASE System V. 

SEE FOR YOURSELF: 
$ 15 . 95 . 

We're confident you'll find 
R:BASE System V the shortest 
distance to your data management 
solution. Visit your computer 
dealer for a trial run. Or, if you 
prefer, we'll send you a Trial Pack 
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Division 
y Sales ficpori 




1 QH9lt6 

l SfMl'criiCali/omij 


™''d“"'Wrnfomiai,o„ 


4 - Crispj 

Crackers 


total Sales 



HflOWRics 

"SSS 

^ '——I «5|,717.40 


^5,223,// 
^33,753. J3 

25a0fJ6.23 

a,623.30 

O3,fi36.0i 


^^,7j2.44 

^^‘^71.77 


^ 57,406.25 
^■?5.223.56 

j^-146.55 

123.80 

.5,390.35 

517,446.25 


for only $15.95, plus shipping. It's 
a fully functional, row-limited 
version of RrBASE System V. Just 
call 1-800-547-4000, Dept. 980. 
In Oregon or outside the U.S., call 
1-503-684-3000, Dept. 980. 

What if you already own 
RrBASE 5000? If you bought your 
copy before June 30, 1986, you 
can trade it for the full power of 
RrBASE System V For only $99. 
(Offer expires January 31, 1987.) 
Just give us a call at 
1-800-248-2001. Outside the 
U.S., call 1-206-885-2000. 


A program to print this report daily 
with a one-keystroke menu pick, 
was developed without program¬ 
ming using RrBASE System V's 
EXPRESS Technology Whether 
you know how to program or not, 
RrBASE System V is the shortest 
distance to your data management 
sojutkm, 


NEW R:BASE SYSTEM V 


Trademarks/Owinersj Microrim, FROM MICRORIM 

RrBASE/Microriim, Inc.r lEM/lnternationaJ 
Business Machines, Inc. © 1986 Mierpn'm, Inc. 
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array entry. 1 have tried a number of ways 
to do this, but to no avail 

David Freibrun 
Los Angeles, CA 

Call—A.RRLE* in Depth, Number 
Three: All About DOS iA.P,P.L.E. Co-op, 
290 SIV 45/d St, Renton, m 98055) con¬ 
tains a program that will read a disk 
catalog into an Applesoft array. Using it 
as a starting point you should be able 
to create the program you w^nt—Steve 


USRobotics’ COURIER 2400 “ 
.. .The most dependable 
at2400- or1200-bp5 

Y ou get 2400/1200/300-bps 
data commufircations and 
every first-class feature you'd 
expect in an auto-dial, auto¬ 
answer modem...at a surprisingly 
affordable price. 

But a modem at any price is only 
as good as its performance. . .And 
that's where Courier 2400 really shines. 
Don't take our word for it. Ask any of 
the nearly 2,000 electronic bulletin 
board system operators who have 
chosen the Courier 2400 for one of 
the most demanding modem applica¬ 
tions imaginable. 

Listen to the unanimous chorus of 
praise for the Courier 2400 from tough 
reviewers at more than a dozen highly 
respected computer magazines. 

Consider Courier 2400's perform¬ 
ance record—less than one percent 
of all Courier 2400s sold have been 
returned for service, a record we chal¬ 
lenge the industry to match. And swe 
back up our confidence in Courier 2400 


CIRCUIT CELLAR 
FEEDBACK 


Voice Recognition Technology 
IN Dental Research 

Dear Steve, 

\ am the director of a clinical research 
group in Boston. Our work includes the 
testing of diagnostic methods for early 
signs of periodontal (gum) disease. AT 


with a full two-year parts and service 
warranty 

Quality, performance, value—your 
modem should be this good. It is, if 
it's the Courier 2400 from US Robotics. 

OMlobiitiGS 

The Inielligenl Choice in Data Comm unicalions 

810G McCormick BM , Skokie, Hfinais 60076 
Phone toFF tree 1 rSOO) DIAL USR 
In Illinois (3121 962 5001 


To team more, send for our 
FREE booklet: "24 Oueationa 
and Answers on 2400-BPS 
Modems!" 

NAME.___ 

ADDRESS.__ 

CITY_ 

STATE___.ZIP._ 

COMFANY.^_ 

TITLE___ 

PHONE i _ 

PERSONAL USE O BUSINESS USE □ 


though several methods being tested can 
be interfaced to a computer (e.g., tempem- 
ture, tooth mobility, and periodontal 
pocket depth), inevitably we are faced with 
the need to compare resuite with older, 
subjective rating schemes. Thus voice 
recognition becomes a technology worth 
considering. 

My principal concern is the expected er¬ 
ror rate of this methodology. Although the 
vocabulary requirements are small our 
current methods achieve error rates on 
the order of i in 1000 or better and we 
would not consider 1 in 100 acceptable. 

1 don't know the expected error rate of 
current voice recognition technology. 

The problem I am describing is general 
for clinical research. Classically, a second 
individualis employed to write verbal in- 
formation (usually numbers) on a piece of 
paper, so the design of a total computer 
interface environment creates the poten¬ 
tial for single-clinician diagnosis, thereby 
multiplying productivity. 

I would appreciate your thoughts on the 
practicality of conduaing clinical ex¬ 
periments using voice recognition and if 
you think it practical, could you recom¬ 
mend specific hardware and software to 
accomplish this task, 

I. Max Goodson. D.D.S., Ph.D. 
Department of Pharmacology 
Forsyth Dental Center 
Boston, MA 

While vo/ce recognition Is indeed a 
viable method of accomplishing your 
needs for data collection, the level of ac¬ 
curacy you're looking for is dependent 
on a number of factors both inside and 
outside the system you choose to do the 
recognition. 

Hobby-style boards typically achieve 
successful recognition rates in the 95 to 
99 percent range at best with vocabular¬ 
ies of 30 to 60 words Room noise is a 
factor as are variations in voice. Usually 
a system is ''trained to recognize a 
specific individual so that every time a 
new researcher uses it retraining is re¬ 
quired for full recognition. 

To achieve the error rates you indicate, 
even with the low vocabulary would re¬ 
quire a relatively expensive system. On 
the other hand. / can think of other ways 
to accomplish the same thing with no er¬ 
rors associated with the data collection 
process and no writing involved. 

The suggestion 1 have is to use a sim¬ 
ple. reduced keyboard that has one key 
for each of the possible responses. 
Prompting could easily be done using 
voice synthesis with the clinician in¬ 
dicating Ns or her answer by pushing the 

{conttmedi 
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IBM AT Compatible 
Features: 


— 512K RAM expands to TMB 

— 33% faster than I8M AT 

— 1,2MB floppy drfve 

— 8/6 MHZ CPU &D2B6-8 

— USA BIOS fully compatible 

— ClocN/calendar w/battery 

— Hard disk/floppy controller 

— AT style Keyboard 

— 195 watt power supply 

— 48 hour burn In 

— Full documentation 

— Includes setup software 

— One year limited warranty 


$1125 

MADE IN 
USA. 



Hard Disks 


Lof PC iNHOVATtONS proyftfe, fnataW, 
and test the proper Hard Drive for your AT 


ftirivm wiIy) 

SEAGATE Z25 65MS S3#0 

SEAGATE 4026 39MS $549 

SEAGATE 4038 39MS $595 

SEAGATE 4051 39MS $099 

TOSHiBA 70MB23MS $1395 


WMHz Zero Watt State 
SI Rating 11.7 


$1495 


EVEREX EGA 
GRAPHIC CARD 


NEC MULTISYNC 


EVEREX TAPE BACKUP 
SYSTEMS The best tape backup 



— 16 colors 640 x 350 res. 

— 256K video memory 

— Parallel port 


$249 


— EGA. PGA. CGA monitor 

— 800x560 


$569 



money can buy 


INTERNAL 

20MB SSfl9 

60MS $759 

100MB - 

Complete subsystem w/software 


EXTERNAL 

$639 

$829 

$929 


TRY PC INNOVATIONS PERIPHERAL CARDS FCC CLASS W APPROVED 


I/O for AT 


THE EDGE 



HERCULES 

COMPATIBLE 



AT MEMORY CARD 


MULTIFUNCTION 
CARD FOR AT 



$75 


$215 


$99 


$165 


$175 


* XT Version available 

— Half slot 

— Parallel port 

— Serial port 

— Optional 2nd serial 


— Color display 

— Hercules mono 

— 132 column 

— Printer port 

— Software 

— Lotus 123 graphiics 


— Monoc h rome g ra phics 

— Requires no software 

— Printer port 

— Optional serial port 

— Runs Lotus 123 
graphics 


— Up to 3M9 

— No piggy back 

— Split memory 

— Uses 64K or 256K Chips 

— Software 


— Up to 3MB 
“ Serial port 

— Optional 2nd serial port 

— Parallel port 

— Game adaptor 

— Software 


PC INNOVATIONS SPECIAL OFFERS 


HAYES 1200B MODEM 

2400 BAUD CALL 

BVERCOM 1200 BAUD $ 12B 

U S. Robotics: 

2400 Internal $3B9 

2400 External $339 


TEAC floppy disk 360K $69 1.2MB $119 

Toshiba floppy disk 3B0K$9SA 2MB $125 

Floppy disk oontroNer $40 

Multifunction floppy disk controller $95 

XT 150 watt power supply $T5 

AT 192 watt power supply $109 

Memory chips, Eproms, 8087.80287 CALL 


EPSON FX 286 

$539 

EPSON FX 85 

$379 

EPSON LQ 800 

$379 

EPSON LQ 1000 

$739 

Toshiba P321 printer 

$525 

Toshiba P341 printer 

$757 

Leading Mfg 13'" RGB display 

$S59 

MS400 AT 4 port serial card 

$f1S 

MS400 XT 4 port serial card 

$iia 


With SmarfCom U 

$349 


.vvoV' 


4*“ 


PC INNOVATIONS 


^ ESTABLISHED SINCE 1980 

IBM, IBM AT. Hayes. 

Hercules are irsdemarhs 
of their respective 
companies. 


10 Hughes Street, Sutte A-200 - Irvins, CA 92718 
631 S. Main Street * Plymouth, Ml 48170 




(714) 768-8130 
(313) 451-0664 


VISA & MasterCard Welcome 
Prices subject to change 


’’oT-is 

% 


Our trained sates and technical staff Is ready to serve you. 
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NOW,liEALC/U»FOR 

am sr jusr$49.95 



FirstCAOD^Now For 
Atari 520ST&104QST, and 
IBM PC & Compatibles 


If you draw, design, draft or 
doodle use FirstCADD"^ to do 
it faster and do it better. 

FirstCADD™ can change the 
way you do business! If any part 
of your business calls for putting 
pencil to paper, then FirstCADD™ 
is for you. For anyone who uses 
a pencil... for anything! 

If you’re an executive, use First- 
CADD™ to do flow charts, graphs, 
presentations. We make it a snap 
to combine words with 
pictures. 




4 


\X ^ 

Vi 


If you’re a contractor, plumber, 
electrician or building manager, 
use FirstCADD™ to do floor plans, 
elevations and alterations. With 
FirstCADD™ you can change your 
mind without having to start a 
whole new drawing—from scratch. 

FirstCADD™ is ideal for the 
architect or interior designer, store 
owner, developer, graphic designer, 
engineer, draftsperson. 

Anytime you have to draw 
with precision. Any lime you have 
to combine drawing with words, 
FirstCADD™ can help you do it 
quicker, cleaner and a lot easier. 


A full featured, 2-dimen- 
sional drafting and design 
package. 

■ Automatic line drawing 

■ Draw points, lines, arc, circles, 
eUipses, rectangles, polygons. 
Curves 

■ Snap-to and *‘rubber banding” 
I Two-key commands 

I On-screen menus 
I User defined menus 

■ Create your own fonts 

■ Create libraries of frequently 
used components 

■ Zoom 

■ Edit 



■ Measure lines, angles, areas 
r ■ Drawing size limited only by 
r memory 

' From the makers of Generic 
CADD 2.r (just S99.95) the 
industry’s first complelely 
modular, expandable CADD 
package. 


FirstCADD™ is so easy to use 
that all you do is pop in the 
diskette and you’ll be on your 
way! In minutes you’ll be draw¬ 
ing lines, circles, arcs with ease. 

Plot your work on virtually any 
popular dot matrix printer. 

Don’t go another day without 
FirstCADD™. Call our toll free 
hot-line today. We’ll give you the 
name of your nearest dealer or 
have FirstCADD™ in your hands in 
just a couple of days. 


Not copy protected, 

AliriS^OSTor AcKTi HMOCT 

PC w ramfiiiHWr with 2S6fc Ram niir^ ^raphirh finl ind l«i3 diik drivri.. 
fBM ifti Erndfiiurk of Ittlrtiusinruil Ruijjru Cuqi 

A till ST uid JQ40ST i. ■ i irf Aliri Coq^ 

FtrMCADD ind Crnrnir CAPD i.iT rrgirirrfd IrMkitLiFkMif Cfon-K 

Sofiwvr. l™-„ ^ E. BitUdin^C, Rntrnmhl, WA 


Generic 
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HARMONY COMPUTERS 

2357 CONEY ISLAND AVE . (Bet. Aves. T & U) BKLYN. NY 11223 
800-V1DE084 or 800-441-1144 or 718-627-1QOO 


proper k&y on either a wired or wireless 
keyboard. I demonstrated a wireless key¬ 
board project in the July i9S0 issue of 
BYTE—Steve 

AUDIO-AND-VIDEO MULTIPLEXER 

Dear Steve, 

I have attempted to build a simpler ver¬ 
sion of the system you described in your 
February Circuit Cellar (“Build an Audio- 
andVideo Multiplexer ). I wanted to use 
my Atari's 5-volt DC discrete-output joy¬ 
stick port to control the CD4066. I tried 
to make a simplified circuit that would 
allow my computer to select whether I was 
allowing my VCR output or the computer 
video output to be displayed on the TV 
set. 

I'm not sure why I had problems but the 
pictures were too snowy to use and the 
VCR signal would completely block out 
the computer video when the VCR was 
connected as an input. I tried to provide 
noise protection by using in-line capacitors 
grounded to the metal box for the two 
5'Volt control lines, the 5^oIt supply line 
and the ground line I used your low-pass 
filter on the chip input and a matching 
load for the untransmitted signal to no 
avail Can you help? 

Harry Maltby 

Cypress, CA 

From your description, i fear that you 
have misunderstoi^ what / tried to ac¬ 
complish with the audio-video multi¬ 
plexer 

The display you describe and the 
associated problems indicate that you 
were probably trying to use the RF chan¬ 
nel outputs of both your computer and 
VCR to feed your TV set using the 
CD4066 as a switch. First the CD4066 
does not have the bandwidth capabilities 
to pass a video or audio signal without 
distortion of the signal Second, neither 
the CD4066 nor the multiplexer system 
could sufficiently isolate or switch RF 
without severe crosstalk and signal de¬ 
gradation. 

Unfortunately, in this instance, the 
easiest solution is stii! the "A-B switch.'’ 
You might consider controlling a coaxial 
relay with your computer However the 
crosstalk problem could shli exist, since 
your TV input stage is very sensitive, and 
the RF feeding from your two sources is 
much stronger than a normal antenna 
signal—Steve 

SB180 

Dear Steve. 

I read with great interest your SB180 ar¬ 
ticle (September and October 1985). It 

[continued) 



Commodore 128 

$ 259.95 

STAR NX-10 

$ 219.00 


PANASONIC 1091 

$ 206.05 

IBM (268) 

$ 1399.00 


'PRINTER SPECIALS" 


firalhsr HR 15XL 28^ 

BrcHhw 1509 36S 

Bmlhw HR 35 (Comn&x C<1 419 

C^zsn 1£0O 189 

CtoBn MSP 10 269 

CrtiZariMSP 15 369 

CHizen MSP 30 319 

C^sn Piromier 35 


ifwori LCJWO 
LQ 1000 
EpsMi FX 05 


TO) ie 


4^9 

690 


IBM Propfifiler 
IBM Pr^inler Xl 
Juki 8100 
NEC 3550 
NEC 6050 
NEC P6 
NEC P7 
OkidatB 162 
Ohidata 93 
Otideta 192 
OfTdata 193 Plus 


519 

409 

719 


6T9 

2(39 


Okidala 293 w.'lNTFC 
OkidaiB 293 w/tNTPC 
Parascmlc KXP 1(391 
Pene&Ofiic KXP 1092 
Panasofiic KXP 3131 
Panasonic KXP 3151 
Panasonic KXP 1592 
Panasonic KXP 1595 
Slar NX-to 
Stef SG-10C 
Slar IV 1?10 


207 

285 


369 

529 

219 


199 

331 


Star SD 10 299 

Star SD 15 366 

SR 10 419 

StM SR 15 539 

SR 10, SR IS SOeedMd 49 
se 10 369 

Star NS 15 996 

Silver R»0d Exp 550 279 

Silver Ftoad Exp 800 S19 

IbsNba 341 634 

losOibs 351 949 

’foaWba 321 429 


AT Onanhanced 
ATEnhanosO IBMSMp 
AT Enbwiced ISMXH^ 

IBM Monitor 
iBMPC 
PC XT 260 
PC XT Clone 
AST SlM Pack 364K 
AST AdvftntBffe r2eK 329 

Henculfis Color Card 139 

Hafcuias MoruohrKina Caid 179 

Quad ESA 319 

Video 7 EGA + 

STB EGA + 

MulitifuincliDn Card 
IBM D4k Drive 
0067 Chip 
60267 Chip 
Eveiox EGA+ 

Everex Graphics Edge 
Eveiwt Edge 
Evereic Graphics Pacer 
Joystick tor IBM 


249S 

3499 

3999 

219 

799 

1399 

359 


259 

109 

104 

112 

174 

229 

214 

219 

109 


Hard Dnvas 
20 Meg. No Controller 
10 Meg. w.^ritrDllef 
20 Mag. w/contFollar 
30 Msg w/oonlroller 
30 Meg , AT 
40 Meg AT 


419 

479 



PdnpbiB 25SK 2>36CIK 
Compaq Driweg 1499 

PortahlB MeK 1^360K 
1-20MB Hard 1099 

DesXpro 640K 1-360K 
1-20MB Hard i999 


No Smartoom 
Mtctomodami 2£ 
PromettiTBS 1200 


2£ ErXianeed ivH26K 
A Apple Drive 9ZS 

Drive 1S9 

Apple Drive 229 

mr 

256K 2 360K 1499 

&40K 1 SSOK 1 2tlMB 1099 


ATMt 

130 XE 
65 XE 

Aleri 601 Printer 
1050 Drive 
Atari Writer-1- 
Atari Modem 301 
CfHTirex Printer 
S20 ST Color System 
520 ST e 5 W Syst 


124 

559 


125 

249 

149 


37 

59 

99 

7S9 


AmdfiA 300 Graan 
Amdek 300 AmCier 
310 Amber 
Color eoD 
Color 722 
Prinealon HXl2 
Prinoeion HX126 
Pnncelon Max I2t 
SRI 2 

Sc0f> Doubler 
NEC Mulliavric 


Commodore 126 
1571 Dfiva 
1570 Modem 
Commodore 64 
1541 Disk Drive 
1S02 MohitOr 
1902A Morirtw 
MSP 1000 Prifilar 
Comrex Primer 
Star SGlOC 


139 

374 

454 

394 

479 

148 

529 

159 

5129 


159 

149 

■172 

174 

274 

226 

109 

189 


Leading Edge Model ()250K 
2 or MoNKirlltM 


LeKtngEdge 

wmyMiie 


800 * 441-1144 


tfems relied 4% cash or dieck dieocum. For your protedion we check -for 
m.c. visa welame Personal criechs cause 4 week cfcriey. Shipping 5 ■ 

- ----' ^1o -- 


CwvT«(kmVn)ga2S6H.C)OS 
Mouas. Antga ODlor iHCnKlDr 


cards. 

extra 



ACRaSHALK' 

SuperKlone 


MIRROR provides; 

• Crosstalk XVI 
compatibility 

• Background communi' 
cations 

• Built-in text editor 

• Learn-mode for 
automatic script file 
generation 

• Transaction log 

AND MUCH MORE.., 


12-10 E Pofk Ave. * Tailohasaee, FL 3230^ 
For inrtxiTiatlon call -67a^&56d 
rix 0714280 KLON 


The Age of sOoneWofe Was Amved 


Shippingmandllng . 

(COD ordefs add $3.00) 

Inlernatiorroi shipplng/handllng - ,, 

Florida residents must add 5 % soles tax 


To Order Call (904) 878-8564 


Site Llcenslrrg Avaltabte 
60-DQy Money-bock Guarantee 
Not Copy Protecleci 


liV.'jJjiJihKf .(ni rfuS- LA' JSkc 
W tirogemenr Dcrto hocejirlg Lin 
IHepriQiie 1,02251 eyMS ?1 
Tiisoft l id TBl«:h!»ft (Qi 29 ) 3021 


MIHR09 ^s CTvallopIs fcjr ttig IBM Pp.'XT/'AT and 
cnmpGhbles ruhnirigi MS DOS 2,© or higher. 
MIR90R'" Supartdone; XlcneWare ord 
SpRKIo™ hie rrodQLriarks. ol SdfiKlone Di^lribuHrig 
CorpoJoliorL Crqssltilk XVI and IVterosfiif ore., 
reglaioted trodemarks erf MicnosluJ. kic 
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unlock " Removes 

Copy Protection 

RUNS YOUR SOFTWARE ON ANY HARD DISK 


UN lock “copying" disk allows you to 
make "unprotected” DOS copies of 
popular original program disks. Unpro¬ 
tected backup copies perform per¬ 
fectly, as do copies of these copies. 
UNIock copies run on any hard disk, 
including Bernoulli Boxes. No original 


required in drive “A" Run on a RAM 
disk simply and conveniently. Also, 
copy DOS 5 V 4 " programs to ZV 2 ' 
diskettes. For IBM® PC, XT, AT, com¬ 
patibles, 266K or more, DOS 2.1 or 
higher. Choice of the critics! 


seems that such a unit would be ideal for 
my application. But before I commit to this 
product, it would be helpful if you could 
answer the following questions: 

What ZCPR3 utilities and documentation 
are included as part of the $499 price? 

What disk format does it use for the 
3!^-inch, 5E4Hnch, and S-inch drives? My 
application depends heavily on the use of 
all three disk sizes. 

You mention optional disk format con¬ 
version programs. 1 am Interested in the 
following formats: 

CP/M 8-inch IBM standard 

CP/M 8-inch Heath/Magnolia 

MS-DOS 5!4-inch IBM PC 

MS-DOS VAAnch DG/One 

Will the SB180 work with any 3!^-inch 
drives, or do you have recommendations 
as to drive manufacturer or model? 

Does the unit include documentation of 
the HD64180 chip? 

Will a Z80 CP/M program run "as is' 
under ZCPR3 without modification? 

Thanks for your help. 

Allyn Rothman 
Syosset NY 

I will answer your questions In the 
order you pose them. First, the SBI80- 
i-20 indudes the full set ofZCPRB uHlitJes 
(far too numerous to list here) plus an 
assembler, linker debugger and source 
for the monitor ROM, the BIOS, ZCPR3, 
and SB/80spec/^c utilities The docu¬ 
mentation Indudes the book ZCPR3: The 
Manual, descriptions of the uUlities not 
covered in the book, a technical manual 
for the SBJ80 that has fuH setup details 
and schematics, and hnally the HD641S0 
data book. 

The SBI80 BIOS supports six BlA-inch 
disk formats and three 8-inch formats. 
(The SB180 doesn’t know the difference 
between a B!A4nch drive and a Bi4-inch 
drive, so the formats are the same for 
both sizes.) The software comes on 
double-sided, double-density 4(htrack, 

' native" format disks Other hrmats sup¬ 
ported include the Kaypro 2, Osborne /. 
Hitachi OC-iO, Ampro $S. and the stan¬ 
dard IBM 8-inch format. 

In order to use the other hyrmats you 
mention, you need a utility called Uni¬ 
form. It supports over two hundred 
3P^-inch, 514-inch, and 8-indi k>rmatsand 
is available from us or Its authors at Micro 
Solutions for $69.95, 

It’s impos^ble to say that the SB180 
win work with any 3i4-inch drive, I have 
used Teac 35F drives successfully Own¬ 
ers of the SBI$0 have reported success 
with other drives, but since I have only 

{wnlimed) 


Guaranteed to work only with programs below: 


UNLOCK" ALBUM "A” PLUS 

$69.95 

(Plys $4 shi^handling Foreifln orders $t0) 

• d BASE 111 & d BASE III PLUS™ 

• LOTUS 1-2-3™ (i.i.24)) 

• FRAMEWORK 1 & IF** 

• IBM WRITING ASSISTANr**(i.m| 

• CHARTMASTER™ (6.1) 

• IBM FILING ASSISTANT** (1.6) 

• SIGNM ASTER™ (6.1) 

• IBM REPORTING ASSISTANT™ (i.oi 

• FASTBACK™(5.6) 

• GRAPHWRITER™ (44.44i| 

• HARVARD TOTAL PROJECT MGR.™ (1.10) 

• REALIA COBOL™ 0.2,2.0) 

• THINKTANK™(2.o.2.i) 

• MULTILINK ADVANCED™ 0.02.3.63) 

■ DOLLARS A SENSE™ (2.D) 


UNLOCK' ALBUM “B” PLUS 


$69.95 

(PliiS H Foraign opders $10] 


• SYMPHONY™ (1.1) 

• CLIPPER™ 

• LOTUS 1-2-3 REPORT WRITERTM (i.o| 

•DOUBLEDOS™ 

• smARTWORK™ ( 1,0 Rsk S Ihm 10 » 1 . 1 ) 

• DISK OPTIMIZERTM 

• MANAQiNC YOUR MONEY™ |1J.1.S1.2.0| 


• MICROSOFT WORD'''** ii.iSsMi. 2.W| 

• PFS: ACCESS™ (1004 Ed) 

• PFS; PLAN™ (SI 

• PFS;GRAPH™(B| 

• PFS; WRITE™ (1,01,0 

• PFS; REPORT™(B.O 

• PFS; FILE™(B,ei 


> DATABASE MANAGER II—THE INTEGRATOR™ | 2 ,o. 2 , 02 ) 


“Best of UNLOCK" $74.95 

ALBUM “D” PLUS (Plus 14 3lnp-'Tianc!lir»g, Foreign orders $10) 


• d BASE III a d BASE III PLUS™ 

• LOTUS 1-2-3™ o.A- 2 , 0 ) 

• FRAMEWORK 1 a II™ 

• SYMPHONY™ 0.11 

• CLIPPER™ 

• LOTUS 1-2-3 REPORT WRITER™ (i.O) 

• FASTBACK™(5.3) 

■DOUBLEDOS™ 

• CHARTMASTERT** (6.1) 

• HARVARD TOTAL PROJECT MGR.™tl.io) 

• SIGNMASTER™(6.i) 

• MANAGING YOUR MONEY™ 04 mi. 2.01 

• DOLLARS a SENSET>>i (2.6) 

• THINKTANK™ ( 2 , 0 , 2,11 

• MICROSOFT WORD™ 016,2.0, 24t| 


I 


unlock flight/jet #202 

• FLIGHT SIMULATOR™ • JET™ • SCENERY DISKS 


$29.95 

(Plus $4 shiOi'hsnclling. Foreign orders SlOj 


CHOICE OF THE CRITICS! 


‘'UNIock has two particularly en- 
■ iV kiU U l UM dearing characteristics: it works, 
and works simply. I was able to quickly 
produce unprotected copies of Lotus 1-2-3 
release 2, Symphony 1.1, Microsoft Word 2.0, 
dBase III 1.1, and Framework IL These copies 
performed flawlessly, as did copies of these 
copies " Christopher O'Malley, 

PERSONAL COMPUTING, April ^86 

Because copy protection can Interfere 
with the ability to back up a hard disk, 
business-oriented users may prefer programs 
IlkeTVanSec's UNiock series.’' 

Winn L. Rosch, PC MAGAZINE, May 27,1986 


R VT C "'Wlock 4.7 defeats the latest Pro- 
D I I C lok and SuperLock type of copy 
protection scheme. It’s menu-driven and works 
fine on the programs it's supposed to work on: 
Lotus 1-2-3, d Base Itl, Framework, Symphony, 
Paradox, and several others.” 

Jerry Poumelle, BYTE, Feb. '86 


1 


Recftti 

■imeiufcit by rbe eiiiiift 

1 COMPUTING 

of: 

“The Best 

Software Utilities For Uni 

ler 51:00'' 


ORDER TODAY TOLL FREE; 


K 1 - 800 - 423-0772 

VfULVWfC FLORIDA; 1-3D5-474-7S48 

TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 

TradeinarKs are the sale property oT th*lr reapective ournere. UNIock la lor use only to ImprDve ihe ufreabillty of legally acquired and 
operated coflware. 
































Convert any 
dBASE HI Program to 
dBASE III Plus... 


.. .automatically, with true record and 
file locking for multiuser operation 

# ilANilLyST features syntax/lifocJciitg an^fysi^, 
tabbed file ouip^ variable cross reference 

• cfANALyST gives the programmer a graphic 
picture of a program structure 


.iO; ftVNt*]! *hlALlf5iS ^ laflBED FlU OUTPUT « rtflIilBi 


• dAHALYST saves programmer's time and 
helps to anaJyre common programming errors 


m dAHALYST supports many multiuser 
networks 


Tran Sec dANALYST™ automatical¬ 
ly converts any dBASE ill program 
to dBASE III PLUS with true record 
and file locking for multiuser oper¬ 
ation. Features include syntax/ 
blocking analysis, tabbed tile out¬ 
put, variable cross reference lists. 
Now, program with I he speeds sim¬ 
plicity and convenience of Frame- 
work-lype Interface command 
windows, pop-up menus, and 
graphic analysis REPORTS menus. 
Graphic Command Structures 
The graphic display of nested 
command structures helps in form¬ 


ing good structured programming 
techniques. The separation of com¬ 
plex instructions, through proper 
tabbing by dANALYST, provides 
clarification of today's sophisticated 
dBASE applications. Using dANA- 
LYST you will be able to quickly 
check and make sure that the pro¬ 
grams you are writing will not mal¬ 
function due to simple program 
errors. 

Save Debugging Time 
Graphic reports are prepared, 
along with "variable status tables" 
that track all of the variables in a 


program. These reports can reduce 
hours of tedious debugging in ex¬ 
tensive, sophisticated applications. 

Wide Multiuser Support 
Full support Is provided for multi¬ 
user Clipper™ and the network ver¬ 
sion of the WordTech™ compiler for 
true record and file locking, TranSec 
dANALYST will support multiuser 
operation on the following networks 
when used with Clipper and the 
Communications Horizons™ multi¬ 
user library: Novell Netware™ 4,61 
or Advanced, PC Network 


(DOS 3,1) NetBIOS.™ Multi-Link,™ 
Orchid Technologyr^ Alloy,™ AST™ 
3Com Ethernet,™ 
dANALYST also supports and can 
create CLP flies for Clapper, LNK 
files for PLlNKS6™Tree Files, RSP 
Files for dSASE runtime support, 
and variable tabbing. 

Automatic Documentation 
Automatic Programmer docu¬ 
mentation also can be added to 
files, along with an efficient Search 
Program to allow users to search for 
any text string occurence In the file. 


dANAdST Makes dBASE Easier to Program, Reduces Logic Errors, Bugs 



Multiuser example of record and file locking as 
formatted by dANALYST 



Debugging tor the programmer is simple, fast with 
errors clearly visible 


The Productivity UtilityJ 
dANALYST is an efficient time- 
saver for the PC. XT. AT and 
compatibles, whether programming 
in dBASE 11, dBASE III, dBASE III 
PLUS or other supported multiuser 
or network programs. 


NOT COPY PROTECTEO 

$74.95 i* 

pluses 8/h 


ORDERTODAYTOLL FREE: 

1-800-423-0772 

IN FLORIDA: 1-30S-474-7548 


dBASE, dBASE II and dBASE III are registered trademarks of AshtonTate 


TiMfysEC 

CIANIALYST' THE dBASE PRODUCTIVITY UTILITY 


TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 
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Inquiry 390 


ASK BYTE 




create a computer 
that will be a landmark in the 
history of computers.’^ 


RecentlY, a writer compared 
the revolutionary 1040ST™ 
to Henry Ford’s Model 
You may be surprised to 
learn that we were very 
complimented. 

The truth is that both the 
ST "“and the Model T were 
designed to be machines of 
great power and usefulness 
at a price that was affordable 
to everybody 
The only difference is that 
the 16-bit 1040ST uses the 
most advanced technology 
in the world. And the result 
is a computer that has 1024 
Kbytes of memory for the 
amazingly affordable price 


of $999. That s actually less 
than S1 per Kilobyte. 

We think Henry Ford 
would be very proud. 


The ATARI 1040ST is at 
your computer retailer now. 


AATARF 


© 1986. Atari Coip. 

ATAR], 1040ST. and ST are TM's or refi TM s of Atari Corp. 
Model T is a TM of Ford Motor Companv 


L 

t" 



What is a Best Western? 


‘My home* 
wherevegi 


Best 

Western 


I travel 


Best 

MesternJ 


The right place at the right price 

Make reservations at any Best Western, 
see your travel agent, or call toll-free 


'‘Worid's largesl chain of 
independentty owned 
and operated 
hotels, motor mm and resorts 


tried the Teacs, / can't make any specific 
recommenda lions. 

Any CP/M 2.2 program that makes stan¬ 
dard CP/M calls will work unmodified on 
the SBI80.—Steve 

Build Your Own Expansion 
Chassis 

Dear Steve, 

In light of the number of relatively in¬ 
expensive IBM-compatibie motherboards 
power supplies, and computer cases cur¬ 
rently available, is there a way to use them 
to construct an expansion chassis for the 
IBM PC? 

R. L, CUNE, IR. 

Littleton, CO 

The motherboards that you see adver¬ 
tised in a number of computer publica¬ 
tions are fust that—motherboards. A 
motherboard contains all the circuit 
traces and pads required for a working 
PC when populated with the proper m- 
tegrated circuits. Usings motherboard is 
an expensive way to go when all you re¬ 
quire are expanded controi data, and 
address buses. 

A few years ago, when expanded func¬ 
tion boards were not as integrated as to¬ 
day, expan5/on slots were quickly hlled. 
In order to expand the system, you could 
purchase an additionai box fwith or with¬ 
out a power supply! that provided addi¬ 
tional card slots. You would connect the 
expansion box to the motherboard of the 
host PC via cable that plugged into one 
of the hosts card slots. With today's 
integration of electronics, expansion 
chassis are not as common as they used 
to be 

You can build one using an endosure, 
power supply etc. that you have seen 
advertised. If you use a motherboard, 
you will have to ensure that all com¬ 
ponents are removed, since all electrical 
signals will be generated by the host PC, 
Then its a simple matter of connecting 
one of the expansion card connectors In 
the host PC to one in the expansion 
chassis on a pin-for-pin bas/s.—Steve ■ 


Over the years t have presehted many dif¬ 
ferent projects BYTE, I many of you 
have them and are making wse of 
in many ways. 

I am interested in hearing fmm any of. you 
telling me what you'w done with these projects 
or how you may have been influenced by the 
basic Write me at Circuit Cellar Feed¬ 
back. PO. Box 582, Glastonbury. CT 06033, 
and fill me in on your applications. All letters 
and photographs become tfie property of Steve 
Clarcia and cannot be returned. 
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BOOK REVIEWS 



EXPERT SYSTEMS 85: 
PROCEEDINGS 
OF THE FIFTH 
TECHNICAL 
CONFERENCE 
OF THE BRITISH 
COMPUTER SOCIETY 
SPECIALIST GROUP 
ON EXPERT SYSTEMS 
Martin Merry, ed. 
Cambridge University Press 
New York: 1986 
334 pages, $39.50 

STRUCTURE AND 
INTERPRETATION OF 
COMPUTER PROGRAMS 
Harold Abelson 
and Gerald )ay Sussman 
with Julie Sussman 
MIT Press 

Cambridge. MA: 1985 
542 pages, $34.95 

SOFTWARE VALIDATION, 
VERIFICATION, TESTING 
AND DOCUMENTATION 
(A SOURCE BOOK) 
Stephen J, Andriole, ed. 
Petrocelli Books 
Princeton, N): 1986 
300 pages, $49.50 


EXPERT SYSTEMS 85: 

PROCEEDINGS OF THE FIFTH TECHNICAL 
CONFERENCE OF THE BRITISH COMPUTER 
SOCIETY SPECIALIST GROUP ON EXPERT SYSTEMS 
Reviewed by Paul E. Hoffman 

D ozens of expert system products are available for 
microcomputers, but the concepts and the tech¬ 
nology they represent are not the most advanced avail¬ 
able, The articles in Expert Systems 85 Indicate that the cur¬ 
rent generation of expert system shells is only a first step 
in the evolution of expert systems. Apparently, current 
research is rapidly advancing the usefulness of expert 
systems. 


Expert Systems 85 is a col¬ 
lection of 24 papers 
presented at the British 
Computer Society’s ex¬ 
pert system conclave held 
in December 1985 at the 
University of Warwick in 
England, The papers are 
strictly academic and do 
not propose to be related 
to the current family of 
microcomputer expert 
system packages. Judging 
from the range of these 
papers, it is evident that 
the increasing power of 
expert systems will con¬ 
tinue to diversify. 

Overview 

The papers in Expert Sys¬ 
tems 85 cover many of the 
major topics in exj^ert sys¬ 
tem research: the user in¬ 
terface, planning systems, 
uncertainty, and the def¬ 
inition of knowledge. 
While some focus on very 
small areas, others deal 
with large issues that also 
relate to areas of com¬ 
puter science well outside 
of expert systems. 

The first paper is by 
Martin Merry, both the program committee chairman and 
editor of this collection of proceedings. While he theorizes 
on the potential of expert system research, he regards the 
current state of expert systems skeptically: "The well- 
known early expert systems, DENDRAL and MYCIN, date 
from the late 60s and early 70s.... Most current applica¬ 
tions work involves very few substantive new ideas over 
these early systems." 

Merry goes on to describe three topics of expert systems 
research: knowledge-based planning, new architectures for 
expert systems, and qualitative reasoning. He assesses 
these fields realistically, pointing out that although a great 
deal of theory has been described, very little of it has been 

[wnlimed] 


tLLUSTRATED BY LINDA SCHARF 
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ARTEKIDA 


IXKE THE NEXT Slip 


Ada^s powerful fealurt-s make it ihc programming language of choice fur 
today's complex soft ware, Artek Ada Ib the most advanced Ada compiloi for PCs. 

Artek Ada is a new approach to personal computing. Our 
fast and efficient Ada compiler runs on a vanilla PC, XT or 
AT with 384 Kb RAM, giving you unprecedented power and 
ease of use. But don't take our words for it* Take Artek Ada 
out for a test drive yourself* Order a Demo diskette today! 

Artek Ada is an extensive, totally upwards-compatible 
implementation of the 1983 ANSI Ada military standard. It 
compiles amazingly fast and includes an Ada Programming 
Support Environment to greatly enhance productivity* In the 
APSE we have integrated the compiler wdlh a powerful editor 
and a high-level debugger. 

True to Artek’s PC heritage the compiler is not copy¬ 
protected, and the complete source code for the Ada library is 
included free of charge. 

We are now working on a new, validated version of Artek 
Ada, expected to be available in the first half of 1987. You 
will be able to trade in your compiler at full price, if you 
decide to upgrade, 

Artek Ada is ideally suited for universities and in-bouse 
training. Our new, low price and aggressive educational and 
volume discounts won’t stretch your budget. 

For orders or information call toll-free 1-8IMI-PC-ARTEK., 
in New Jersey or outside the continental U*S*A, call 
201-867-2900, or write to our address* 

A free brochure \s Bvailabie nn request. Our Deino kit, including the real 
compiler with a 40'line maximum progruirai length cqstx $ 29,05, indudlng 
p&p anywhere in the world. The compiler costs S 495.00. VISA, MG and 
AMEX accepted. In New Jersey add 6% sales tax. Outside the If.S.A. add 
120.00. Please pay with credit card or a bank draft, payable In U.S. Dollars, 
drawn on i U.S* hank. 

DealtT and difitributur inquiries^ wt-IcnnK*. 


CALL: 1-800-PC-ARTEK 

Artek Corporation, 100 Seaview Drive, Secaucus, NJ 07094 

Ar t eIE 


applied to working systems. Merry is optimistic about the 
future of academic expert systems research and feels that 
the current attention will help advance the field. 

International Research 

The remaining 23 papers deal with much more specific 
issues and are often based on the applied research proj¬ 
ects of the authors. Some are implementation discussions 
of specific systems, such as a browser for a knowledge 
base of ecological facts, which Til go into shortly. Others 
are attempts to define some of the key terms in knowledge 
engineering, such as those found in the paper titled "Deep 
Knowledge Representation ’fechniques." 

Expert Systems 85 is interesting in that none of the papers 
are from Americans. In the U.S.. we are accustomed to 
reading mostly American research papers. Many of the 
researchers published in Expert Systems 85 work in the U.K.. 
although researchers from France. Italy. Bulgaria, and 
Holland also have papers in this collection. 

User Interface 

One of the many problems that ex pen system designers 
face is taking in and displaying knowledge. For input these 
problems include validation that user input can be con¬ 
sidered factual—that an input is not a conclusion based 
on other facts and rules that should be used instead, lb 
add further complications, there are many levels of knowl¬ 
edge. For output, an expert system must decide what the 
user really wants to find out and how to convert the in¬ 
formation in the knowledge base into a form that is best 
suited to the user. 

For example. "The ECO Browser." prepared by a group 
of people at the University of Edinburgh, describes the 
design considerations for a system that lets users browse 
through a knowledge base of ecological information. The 
program has to cope with a loosely structured knowledge 
base, inexperienced users, and users who don't know what 
they want to get out of the system when they start using 
it. The paper describes how the browser program achieves 
these goals. 

"What Do Users Ask?—Some Thoughts on Diagnostic 
Advice" explores one of the major acknowledged weak¬ 
nesses of current expert systems, namely the mismatch 
between the user's needs and the system s abilities. The 
author, who works for British Tfelecomm. defines the 
methods that human experts use to suggest remedies for 
any kind of problem; negotiated remedies, evaluation of 
a proposed remedy, and explanation of existing remedies. 
He goes on to describe how these different methods of 
arriving at a goal will affect how users interact with com¬ 
puter experts. 



Uncertainty 

Many computer users marvel at the fact that knowledge 
bases can deal with uncertain information. MYCIN can use 
rules that include a relative amount of uncertainty and 
come up with a result that includes the degree of con¬ 
fidence it has in that result. However, simple values of 













PROJECT MANAGER 
MICROSOFT PROJECT 


Lfl NewnCdrJf St^tecall f718^ 438-6087 


01 all orders over S1000.QQ, credil card orders 


and prepaid orders. 

Our Pallet. 
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I Lotus 

H Paradox 

I *469 

H dBase III 

B FrameWork 1 

1 Multimate 

H \^rd j 

1 1-2-3 

■ Plus 

■ II 1 

1 Advantage . 

H Perfect 4.1 

1 *319 

M ‘389 1 

1 ‘389 1 

1 ‘279 

1 *209 1 


Software 


FANCY FONT 

$139 

FINAL WORD II 

$219 

MICROSOFT 


WORD 3.0 

$279 

MULTIMATE 

$249 

MULTIMATE 


ADVANTAGE 

$279 

OFFICE WRITER/ 


SPELLER 

$239 

PFS: WRITE 

$ 69 

SAMNAWORD III 

$270 

THINK TANK 

$109 

TURBO lightning 

$ 85 

VOLKSWRrrER3 

$159 

vqlkswriter 


SCIENTIFIC 

$259 

WORD PERFECT 4.1 

$209 

WORDSTAR 2000 

$249 

WORDSTAR 2000 + 

$289 

WORDSTAR PRO 

$259 

XVWRITEIM 

$199 

Detebese Systems 


CLIPPER 

$359 

CONDOR III 

$339 

DBASE III PLUS 

$369 

KMAN2 

$339 

PARADOX 

$469 

PFS; FILE/REPORT 

$189 

QSA 

$249 

QUICKCODE III 

$159 

GUICKREPORT 

$159 

RBASESYSTEMV 

5359 

REFLEX 

$ 69 

REVELATION 

$499 


Spreadsheets/ 

I r^t eg rate cl Packages 

ENABLE 

FRAMEWORK II 
JAVELIN 
LOTUS 1-2-3 
MULTIPLAN 
OPEN ACCESS II 
SMART SYSTEM 
SPREADSHEET 
AUDITOR 
SUPERCALC 4 
SYMPHONY 
TWIN 


$349 

$3fl9 

$419 

$319 

$13S 

$299 

$439 

$ 99 
$2B9 
$449 
$ 79 


Graphics 

CHARTMASTER $219 

DIAGRAPH $309 

DIAGRAM MASTER $199 

ENERGRAPHICS 2.0 
FREELANCE 
GEM DRAW 
GRAPHWRITER 
C0M8O 
IN-A-VISION 
MAPMASTER 
MS CHART 
PC DRAW 
PC PAINTBRUSH 
PFS: GRAPH 
PICTURE PERFECT 
SIGNMASTER 
WINOOWS/ORAW 


Project Managsmenl 

HARVARD TOTAL 


PROJECT SCHEDULER 
NETWORK 
SUPEHPROJECT + 
TIMELINE 2.0 


Com mu n leal to PS/ 

Productrvtcy Tools 

CARBON COPY 
CROSSTALK 
PROKEY 
RELAY GOLD $ 149 

REMOTE $ 109 

SMARTERM $Call 

SMARTCOM II $ 99 

SUPERKEY $ SS 

Statistics 

SPSS/PC + $699 

STATGRAPHICS $449 

STATPAC GOLD- 
WALONICK $399 

SYSTAT-NEW $499 

Accounting 

BPI $309 

GREAT PLAINS $479 

lUS EASYBUSINESS $309 
ONE WRITE PLUS $159 

OPEN SYSTEMS $409 

REAL WORLD $399 

STAR ACCOUNTING 
PARTNER II $529 


Network Appilealions 
DBASE 111 LAN PAK 
KM AN 2 
MULTIMATE 


$599 

$699 


$299 

MULTIMATE 


$209 

ADVANTAGE 

$749 

$149 

OPEN SYSTEMS 

$459 


RBASE 5000 

$799 

$309 

REVELATION 

$999 

$259 

SAMNAWORD III 

$799 

$239 

WORD PERFECT SERVER $309 

$189 

WORD PERFECT 


$209 

STATION 

$ 75 

$ 99 
$ 69 

LanguagesAJI 111 tee 


$245 

CS6C COMPILER 

$319 

$149 

COPYWRITE 

$ 45 

$119 

FASTBACK 

$ 69 


LATTICE C 

$259 


MICROSOFT C 
COMPILER 

$ 269 


MS BASIC COMPILER 

$249 

$279 

MS FORTRAN 

$ 229 

$249 

NORTON UTILITIES 

$ 59 


QUICK BASIC 

$ 89 

$339 

TURBO PASCAL 

$ 69 

$269 

TURBO PROLOG 

$ 89 

$230 

XENIX 

SCall 


ZERO DISK 

S 70 


Desktop Environments 

DESOVIEW 

$69 

$129 

GEM DESKTOP 

$39 

$ 99 

MS WINDOWS 

$89 

$ 85 

SIDEKICK 

$49 


Hardware * 

Multifunction Boards 
AST ADVANTAGE 
(128K) $349 

AST e PAK PLUS (S4K> $169 

AST liO MINI $139 

AST MP MINI $199 

ASTPREMIUM PAK|612K) $359 
AST RAMPAGE PC $249 

AST RAMPAGE AT $459 

ASTSH0RTRAM(QK} $159 

INTEL ABOVEBOARD 
PS AT $399 

JRAM AT4 (OK) $239 

JRAM 3 (OK) $179 

ORCHID CONQUEST (OK) $279 
ORCHID ECCEL (OK) $399 

PC TURBO m<1 MB) 1799 

PC TINY TURBO 2Se $459 

QUADBOARD (64K) $139 


Dlselav Boards 
HERCULES GRAPHICS 
CARD 1199 

HERCULES COLOR 
CARD $159 

PARADISE MODULAR 
GRAPHICS $259 

QUADHAMEGA+ $369 

SIGMACOLOR400 $449 

STB EGA PLUS $299 

TECMAR EGA 

MASTER $299 

TSENG ULTRA PAK $429 

TSENG EVA-CM II $379 

TSENG EVA 480 SCali 


Emulation Boards 

AST 5211-11+ $549 

AST 525M2 $499 

AST BSC $469 

AST SNA $599 

IRMA $725 

SMART ALEC SZ51 $699 

Modems 

AST REACH 1200 $359 

HAYES 1200 $369 

HAYES 1200B $349 

HAYES 2400 1579 

HAYES 2400B $549 

TRANSN ET1000 $279 

VENTEL 1209 

HALF CARD $389 

VENTEL 1200 PLUS $2§B 

WATSON $339 


Maee Slorage/Backup 

IOMEGA 10+10 

WANTFC $1099 

IOMEGA 20 + 20 
WONTFC $2599 

IRWIN 120D 20MB 
TBU S 599 

IRWIN 145AT 40MB 
TBU $ 899 

MOUNTAIN PRIVECARD 
20MB S 719 

PLUS HARDCARD10MB $ 569 
PLUS HARDGARD 20MB S 719 
PRIAM 42M8 AT $949 

SYSGEN SMART IMAGE 
20MB (INT) $ 625 

TALLGRAS8 $ Call 

TECMAR QIC-eOATTBU 
(INT) $1199 


Monitors 

AMDEK310A $159 

AMDEK 800/722 $429/539 

NEC MULTISYNC $619 

PRINCETON HX-12 $449 

PRINCETON MAX-12E $179 

PRINCETON SR-12 $499 

PRINCETON HX^12E $539 

PRINCETON HX^ $529 

TAXAN 122 AMBER $159 

TAXAN 630/840 $489/639 

Networks 

AST PC NET $CiH 

NOVELL $Call 

ORCHID PC NET iCall 

PrInters/P totters 

BROTHER 

TWINWRITER S 939 

DATAPRODUCTS $Call 

DIABLO 835 $1149 

EPSON FX^aS $ 399 

EPSON FX-288 $ 579 

EPSON LOBOO $ 569 

EPSON LQ-1000 $ 769 

HP 7475A I Cell 

NEC 3550 S 799 

OKLDATA 192 $ 379 

OKiDATA 193 $ 519 

OKIDATA 292 $ 539 

OKIDATA 293 $ 889 

TOSHIBA P321 $ 499 

TOSHIBA P341 $ 829 

TOSHIBA P351 $1089 

inpui Devices 

K^RONICSSISI $169 

KEYTRQNICS5153 $299 

MICROSOFT MOUSE $129 

PC MOUSE W 

PAINT + $139 

Accessories 
CURTIS SURGE 
PROTECTORS $Call 

DATASHIELQ BACKUP 
POWER SCall 

DATASHIELD SURGE 
PROTECTORS $Call 

GILTRONIX 

SWITCHES SCall 

MASTERPIECE PLUS $135 

MICROFAZER1NUNE 
BUFFERS SCall 

2S6K RAM SET $ 39 

8087 MATH CHIP $ 119 

60267 MATH CHIP $ 169 


‘CALL FOR SHIPPING COSTS 


NEC 
Multisync 

‘619 


Mountain 
Drivecard 20 

‘719 


Quadram 

EGA+ 

*369 


I Hayes 1200B ] 
Halfcard 

*349 


JRAM 

AT-3 

*239 


IRMA 

Board 

*725 


JRAM 


AT-3 


239 
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Chalcedony 

PROLOG 

AREAL $QQ95 

Clocksin & w/ 


Mellish Prolog for BOTH 


major microcomputing 

operating systems — 

with full cross-compatibility. 


Complete with the predicates 
necessary for POWER AI programming: 
op {) name () functor () clause () =,.("Univ'*) 
...And no cxjns’trainmg data typing. 


■ Floating point ■ Step-by-step tutorial 

■ Math functions ■ Integrated editor 


PROLOGCI 

Extensible overlay library, 
8087 support large memory 
model (up to 640K} 

prdlogQ^ 

Complete Macintosh en¬ 
vironment with extensive 
pull-down menus and 
dialogue boxes. 

No Bisk 0//er, Exanjine the PROLOG/i or 
PBQLOG/m documentation of our risk hr 30 
days !I no! comphtsiy satislied, return wifh 
disk stid s&jied toe refund. 



APPLICATIONS- 

Complete with SOURCE CODE 

NFL X-pert $4995 

A true interactive expert system written by a 
pnofesBional knowledge engineer A valuable 
learning tool for any Prolog pnogrammer inter¬ 
ested in using F^log to develop expert systems 

TOOLBOX 

More than 50 subroutines that speed and com- 
press list handling, searches^ sorts, and reversal 
algorithms. An inside look at the bricks of the 
professional Prolog piogrammer, 

TOYBOX 

Written by an academician to help his students 
understand Ptolog. this collection of puzzles 
and mind-teasers will illustrate how the Prolog 
programmer creates programs that find the 
best solution to the problem. Turn your com¬ 
puter into a super reasoning machine t 



CHALCEIX)NY 
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55»0 la (OLLA BLVa 
SUITE 126 B 
LA lOLLA, CA 
92037 

(619 463-8513 


LAinimum 2SGK BAM 
t320K recommended} 
PC DOS/MS-DOS 
ANSI Standard Suppetf 


Minimum 512K 
Maemtesh 
Macinioshplus and 
HFS CempattH^ 


SAVE 10% when you 
buy either PHOLOG/i 
or PROLOG/m and all 
3 applications. 


IPHONE ORDERS: 1-800-621-0852 EXT 468 1 


□ PAYMENT ENCLOSED % _ 

CA rHcidente add 6% ^oles Ian 

□ CHARGE MY: 


I 

Icand No. _ 

H Signature ._ 

^ Mr. / Mrs. / Ms. - 

■ Address_ 

City/Stale/Zip 


□ MasterCard □ Visa 
_ Exp. Date_ 


PROLOG/i 
PROLOG/m 
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MS-DOS □ 
NFL X-pert 
TOOLBOX 
TOYBOX 
Complete 


Compte 

Pack 


$99.9S 
99.96 

Mac □ 

49.95 

29.95 
29.95 

18aS2 


tp/eose prfn^ tuii nameJ 


SHIPPING; 

$ SlOOU.S. 

7.50 Canada 
ID.OD Carribean. 

Hawaii Air 
2O.D0 Overaeo$ Air 


I 
I 
I 
I 
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uncertainty, such as ' if A and B are true, then C is 90 
percent certain to be true/' are inadequate at describing 
the way that most humans confront probabilistic choices. 

in 'Inference Under Uncertainty/' the authors explain 
some of the many problems faced by expert systems when 
they have to confront uncertain data. The authors point 
out significant areas where human experts perform sig¬ 
nificantly better than their computer counterparts. For ex¬ 
ample, most experts must cope with cases where there 
is inconsistent information. Human experts can take this 
into account on a case-by-case basis much more easily 
than expert systems are able to. 

To overcome some of these problems, the authors of 
"'Symbolic Uncertain Inference: A Study of Possible 
Modalities'^ formulate a mathematical notation for uncer¬ 
tainty in expert systems. They show that there are many 
types of uncertainty (such as imprecision, guesses, etc.) 
and that expert systems must be very careful in their 
handling of uncertainty. They conclude that, "Using clas¬ 
sical expert systems techniques and logic, we hope both 
to have a better intelligence of inexact reasoning and to 
build efficient mechanisms,' 

Applications 

Many of the articles in Expert Systems 85 also cover future 
applications of expert systems. In ' An Application of 
Knowledge Based Techniques to VLSI Design." the authors 
show how expert systems can be embedded in CAD soft¬ 
ware to help designers connect parts of a VLSI chip. The 
decisions that go into device interconnection are based 
on a very large set of rules. Instead of forcing the person 
designing part of the VLSI to test the interconnections, 
an expert system can suggest connection strategies, 
Other articles in this collection cover the application of 
expert systems to real-time process control hardware 
troubleshooting, and office management. Some of the 
more theoretical articles point out the massive difficulties 
involved in implementing applied expert systems. For in¬ 
stance, 'ESCORT: The Application of Causal Knowledge 
to Realtime Process Control' discusses an expert system 
that can control part of a chemical separation process on 
North Sea oil platforms. However. 'Real Time Multiple- 
motive Expert Systems' cites many examples of conflicts 
that realtime expert systems will encounter when they are 
forced to simultaneously evaluate sensor data, formulate 
plans of action, and act on those plans. The paper con¬ 
cludes that current expert systems are not nearly flexible 
enough to mimic human experts. 

FORECAST 

Expert Systems 85 provides a very broad view of the 
academic research being done on expert systems. It is 
clear from the book that the systems in use today will be 
vastly improved as more effort goes into solving some of 
the thorny problems relating to knowledge and represen¬ 
tation. Merry sums up the near future by saying, "We must 
be careful not to assume that mere publicity is sufficient 
to solve tliese problems; mounting large scale projects 
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[^^COMPATIBILITY ^AFFORDABILITY 

[B^RELIABILITY ^EXPANDABILITY 

IBM XT/AT COMPATIBLE COMPUTERS BY 

^AFTON COMPUTER INC. 

QUANTUM 
286 TURBO 

Made 
In The 
USA 

m IBM AT COMPATIBLE 

■ PHOENIX BIOS 

■ S-10 MHZ SWITCHABLE CLOCK SPEEO 

■ 512K UP TO 1 MB RAM ON BOARO 

■ 2 SERIAL PORTS 1 PARALLEL PORT 
ON BOARO 

■ 20 MB HARD DISK 

■ 1.2 MB FLOPPY 

■ 8 EXPANSION SLOTS 

■ AT KEYBOARD 

■ 200 WATT POWER SUPPLY 

■ ONE YEAR WARRANTY 

All For Only $199500 

QUANTUM XT TURBO 
(Made in the USA) 

m PHOENIX BIOS 

■ 4.77-8MHZ SWITCHABLE CLOCK SPEED 

■ 640K ON BOARD 

■ SERIAL, PARALLEL AND CLOCK 

■ AT STYLE KEYBOARD 

■ 360K FLOPPY 

■ 135 WATT POWER SUPPLY 

■ ONE YEAR WARRANTY 

All For Only $745o® 

Quantum XT 4.77 MHz... Call For Pricing 

AFTON COMPUTER INC. 

(714) 863-6951 

24825 Calle El Toro Grande 
El Toro, California 92630 
Customer Service (714) 553-1701 
Telex 756731 

Prices and Configurations Subject To Change. 



which require unsolved research questions to be answered 
before they can be completed is rather unwise." 

Paul E. Hoffman (2000 Center St.. Suite 1024, Berkeley. CA 
94704) consults on artificial intelligence and edits Tfext in Com¬ 
puters, a new sckolarly journal. 


STRUCTURE AND INTERPRETATION 
OF COMPUTER PROGRAMS 
Reviewed by Haim Kiiov 

T hough Structure and Interpretation of Computer Programs by 
Harold Abelson and Gerald lay Sussman with lulie 
Sussman is intended as a textbook for entry-level com¬ 
puter science at Massachusetts Institute of Tfechnology in 
Cambridge, Massachusetts, it is also recommended for 
professional programmers who are really interested in 
their profession. 

The book is based on the idea of abstraction, success¬ 
fully used throughout to "increase the conceptual clari¬ 
ty," Indeed, the titles of three of the five chapters use the 
term "abstraction." The language used is Scheme, a 
modern dialect of LISP with lexical scoping. The authors 
show quite a lot of programming paradigms that are lan¬ 
guage-invariant. One can wholeheartedly agree with the 
choice of paradigms, which are not just proclaimed but 
actually used repeatedly. However, the authors simulta¬ 
neously ignore both the use of the same paradigms in 
traditional imperative language programming and, more 
strikingly, in program correctness and related method¬ 
ology issues as stated by Dijkstra. Hoare, Wirth, Cries, 
and others. In some cases, the authors succeed in not 
using the classical terminology when they present well- 
established paradigms. No reference is made to program 
correctness or to contributions in programming method¬ 
ology by the authors mentioned, despite a lengthy 
reference list. (Note, however, that these authors also do 
not usually refer to the subculture presented in the book,) 
Experienced programmers as well as readers with some 
maturity will find the presentation interesting, useful, and 
instructive. Although the main underlying topic of the 
book—the use of abstraction in controlling complexity— 
is convincingly shown throughout, the intended audience 
(entry-level students) will need to have a gifted instructor 
to keep pace with the chapters presented here, Most 
readers could benefit from rereading some parts of the 
book. 

The authors use a case study approach, and the reader 
is encouraged to actually use the computer with the 
Scheme interpreter. Nevertheless, it is possible, though 
more difficult, to follow the book without access to such 
an interpreter. The authors show only a part of the story— 
the means to trace a particular execution: to test a pro¬ 
gram, to simulate its execution, or to use the interpreter 
in order to convince the reader of something. This is not 
enough because, remembering Dijkstra's remark, testing 
can show the presence of errors, but not their absence, 

[commued] 
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PANASONICPMtfnRS. 
THEY'RE GENERimilG A LOTOF 

GOOD PRINT. 


The good reviews keep rolling in. And, as you 
can see, the critics agree: Panasonic printers are 
real winners! 

But that shouldn’t come as too big of a surprise. 
After all, 

Panasonic 
printers 
offer the 
advanced 
features and 


tf their the 

Pan^nic machines are well made^ sturdy 
printers that should serve well in the van- 
oils applications for which t^ were de¬ 
led.__2. 

iC. 


-quality 

KWEIK-JUHE17, 1986 

ease-of-use you ve come to expect from Panasonic. 

So, whether your business is big, small or in- 
between, you’ll find a printer with features to love 
every bit as much as the critics. Like—as one 


with mis littiv ^^.uicr. 

As faf as I'm concetnad. the KX-P1091 
produces not near lener quality but rather 
mie ietier quality in dm mode. You'd real¬ 
ly have to strain to dtstinguish it from type- 
wrtier quality 

'eofTipany 


■mt knowl^geabk i 


fast, courteous. 


PC-SEPT. 17, 1985 


reviewer observed—extraordinary near-letter- 
quality on our dot matrix models. They also 
come standard with impressive high-resolution 
graphics capability. So you can add graphs, 
charts, illustrations—even your company’s logo. 

Not to be outdone, all our daisy wheel printers 
give you sophisticated advances like boldface, 
shadow and underline. 

Of course, we’ve put just as much care into 
the human side of our printers, too. You’ll find 


switches and buttons that let you change print sizes 
and styles right on the printer rather than through 
the computer. And, with our continuous, self 
re-inking ribbons, you’ll find yourself changing 



i 30 .1 pwuncis. Like all ihe Pao- 

asonics we tested at, the 1592 comes 
with the company's exceptional two- 
year warranty. And like all of them, it 
defiiiitdy rates a look. 


hard to top, there’s more: all our printers are backed 
with an unprecedented two-year limited warranty. 

Now that you’ve reviewed all of this for yourself, 
call toll-fi:ee 1 (800) PIC-8086 for the name 

of the dealer 
nearest you. 
Or you can 
write to: 
Panasonic 
Industrial 

PRINTERS BUYERS GUIDE « HANDROOK #3 Company, 

Computer Products Division, Two Panasonic Way, 
Secaucus, NJ 07094. You’ll see how easily 
Panasonic printers generate good print for you. 

And you’U agree: THE EASIER, THE BEHER. 

Panasonic. 
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Everyone seems to be jumping on the bandwagon. 

Today, companies that weren’t there yesterday, and 
may not be there tomorrow, are building computers from 
easily assembled components. 

The result is a sea of computer ciones with little to 
distinguish one from another. 

THE PANASONIC DIfFERENCE-A POWERFUL 





BUSINESS ALLY. Our approach to offering you a computer 
was entirely different. We looked at what would work best 
for you and your business. 

The result is the Panasonic Business Partner 
and Panasonic Business Partner 286. Two powerful 
business allies, designed to answer your most demand¬ 
ing computer requirements. 

YOU CAN SEE THE DIFFERENCE 
PANASONIC MAKES. With our long, 
unparalleled heritage in video tech¬ 
nology, you get high-quality, high 
resolution monitors. An optional 
Panasonic CGA PLUS board is 
switchabie to let you use a color or 
monochrome display for both graphics and text. 

BUILT'IH FLEXIBILITY. No two businesses run exact¬ 
ly the same way. So you can configure the Business 
Partners to your own individual needs. In addition to 

their built-in floppy 
disk drives, you 
can add a hard 
disk drive, addi¬ 
tional half-height 
drives—even a 
magnetic tape drive. 

SPEED AND KRFORMANCE, The Business Partner 
286 is built with maximum power and speed. Its 80286 
processor runs at 6 MHz or 8 MHz, with the ability of 
addressing up to 15Mb RAM. 

The Business Partner, with its 8086-2 
processor, runs at 4.77 MHz, 
and for projects that need added 
acceleration, it will run up to 
7.16 MHz. 

FUTURE GROWTH. Both Business Partners have 
been designed to grow as your business grows. Extra 
slots are built in to offer 

you the flexibility— ti^ iiiiiiawHy ’ '_Z—_____ 

now and in the future— 
to add on cards for 
high resolution graphics, 

communications accessories and other peripherals. 


POWER TO SPARE. As your business grows, you 11 
put greater demands on your 
Business Partner. Don't worry, 
it can handle it. With 130 watts 
on the Business Fanner and 
2Z0 watts on the Business 
Fanner 286, you'll be able to 
drive additional peripherals 
and expansion boards. 

IMPORf ANT DESIGN CONSIDERATIONS. The deluxe, 
detachable keyboards on both models have been designed 
for comfort and ease 
of use. WeVe separa- 
ted the cursor keys 
and numeric keys 
for quick, convenient 
access. Swivel monitors adjust for each operator. On the 
Business Partner 286, you can lock the cabinet with a key 
to help prevent tampering and prying. 




SOME RfASSURING lAST WORDS. You'U find the 
Business Partner compatible with the IBM* 
PC/XT. And the Business Partner 286, 
vrith the PC/AT So you'll be able to run the 
most popular software. You'll also get compat¬ 
ibility with Panasonic's wide range of quality 
peripherals, for the complete Panasonic office. 

And more imponantly, both Business Panners are 
from Panasonic, the company firmly committed to building 
a high-quality and dependable reputation in computer pro¬ 
ducts. So both are backed with a full-year limited warranty. 




For more information, and the location of the dealer 
nearest you, call 1-800-PIC-808G. Or write: Panasonic 
Industrial Company, Computer Products Division, Two 
Panasonic Way, Secaucus, NJ 07094. And discover how 
the right Business Parmer can make running your business 
easier You'll see: THE EASIER, THE BETTER* 
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OPTIONS 


Correctness arguments are needed but are not mentioned 
anywhere in the text. (See "Program Transformation" by 
lohn Darlington, August 1985 BYTE.) 

The range of topics covered is very wide. The book 
begins with "Building Abstractions with Procedures." 
which instills the idea of procedures as black box abstrac¬ 
tions, and goes through "Building Abstractions with Data," 
which includes Information hiding, data structures, and 
data representation—right up to top-down design of siz¬ 
able programs using data-directed programming and 
generic operators. Then assignment is introduced, and 
problems dealing with local state are considered, giving 
rise to the notion of mutable objects. Streams and lazy 
evaluation are next, and the authors discuss the merits 
and shortcomings of functional programming. 

"Metalinguistic abstraction" is covered in a chapter that 
establishes (and interprets) new descriptive languages de¬ 
veloping the ideas set forth earlier. A LISP dialect evaluator 
is shown as well as a logic-programming-based query lan¬ 
guage and its evaluator. In the last chapter, a more tradi¬ 
tional register machine is designed to execute the LISP 
evaluator (to do this a language is developed!). As an alter¬ 
native, a LISP compiler is designed next for this machine. 
The last section shows the implementation of list- 
structured memory on top of "conventional" computer 
memory (including garbage collection). In such a manner, 
the authors mention diverse and important programming 
concepts, including not only a lot of textbook ones, but 
also query optimization in DBMSs, infinite loops and the 
meaning of "not" in logic programming, various primali- 
ty tests, functional programming problems with bypass¬ 
ing assignment using streams, possible inadequacy of pure 
syntactic reasoning, and so on. Many of these are topics 
of active current research, and references are made to 
results published in the 1980s. 

This enthusiastically written book is not easy reading, 
but neither is programming, When the authors develop 
solutions for nontrivial problems, they convincingly show 
the only right way of doing this—erecting abstraction bar¬ 
riers. First, abstract operations are presented without 
regard to implementation details, and only then is their 
implementation given: moreover at times a hierarchy of 
such abstraction layers is used. This main idea is used time 
and again, and the authors’ justifications of the decisions 
made in building abstractions are excellent, irrespective 
of the technical means used, which become more involved 
from chapter to chapter. Such presentations include 
elegant top-down developments of systems for symbolic 
differentiation, database query management, and com¬ 
pilation for a register machine. (Again, the use of this same 
principle in such imperative languages as Modula-2 or Ada 
is not even mentioned, as if these ideas were nonexistent 
there: the idea of abstract data types and encapsulation 
is mentioned only in passing.) 

The more experienced reader will find the book instruc¬ 
tive because of its new look at familiar concepts as well 
as for its many novel and interesting ones. 

The authors include a lot of suitably annotated programs 

\a?niinued\ 
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$ 2000 ? 



Why should o CAD pockoge cost more than a Word 
Processor? It shouldn't! Lots of people ask how we con offer 
0 CAD system os good os ProDesign II at o price as low as 
S299. It's eosy. A PC Software Packoge does not cost 
S2000 to monufocture. It doesn't even cost S200. It mokes 
us osk the questions "Why do comparable CAO packages 
cost S2000 and more? Whot makes a CAD package cost 
more then o Word Processor?" 

ProDesign fl doesn't. ProDesign II is the complete CAD 
pockoge you get for S299. With ProDesign 1C you get such 
odvonced features os Auto Dimensioning, Area Fill (Not¬ 
ching), Fillets, Mirroring, Isometrics. Curve Fitting, Object 
Snop, Attributes, Drawing Merge, Areo Calculation, Porollel 
Lines, Porollel Curves, Tangents, Perpendiculars, and mony 
many more. Feotures once ovoiloble only for $2000 or more. 
Features you get ot no extra charge with ProDesign If. 

But there is another, very importont reason you should 
get ProDesign II. ProDesign II is very unique among CAD 
pockoges. It is easy to learn and use. When we call 
ProDesign II "The Eosy to Use CAD System", we're not 
joking. You will be productive with ProDesign II in on hour 
or two instead of o week or two. In fact, we are confident 
that ProDesign fl is without o doubt the easiest CAD system 
in the world to learn and use! 

Whot else does ProDesign II offer? Compatibility. Com¬ 


patibility with over 150 printers. Compatibility with over 00 
plotters. Compotibility with most graphics adapters, 
digitizing toblets, ond mice. Compatibility with most disploy 
odapters. Compotibifity with any softwore that con produce 
HP plotter commands. Compotibifity with mainframe CAD 
systems fIGES). All ot no extro chorge! (You can also get an 
AutoCAD interchange Utility for S99 thot converts drawings 
to or from the AutoCAD formot.} 

What additional hardware do you need? None! An IBM PC 
compatible ond 512K RAM is all you need. ProDesign II 
produces high resolution drawings on your dot matrix printer 
- better thon .005" resolution on o IBM/Epson compatible 
printer. And you don't have to get a mouse or digitizing 
toblet. ProDesign II is designed for easy ond efficient 
keyboard use. You won't even need a moth coprocessor, 
although it is supported. From □ smoll drowing on a dot 
motrix printer to on E-Size drawing on a large plotter, 
ProDesign II is the one to use! 


ProDesign II — Affordable, Compatible, and Usable! 


Where do you get it? See your local dealer or contact; 

American Small Business Computers 
118 South Mill Street 

Pryor, OK 74361 inquiry 2S 

918/825-4844 TELEX 9102400302 


PRODESIGN II — ONLY $299! 


That's Too Darned High 


r —1 o nui\iNrj i 

DRAWN US 1NG PRODESIGN II 


frEIMlLl 
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TIME IS MONEY. . , 
10 MHz IS FAST!!! 

FULL IBM PC^r COMPATIBILITY 


IF YOU ARE TfflED OF WArTING FOR A ‘SOMEDAY’ PROOUCT 
OR YOU DON’T WANT TO BUY YESTERDAY’S nCHNOLOGY, 
THEN TREAT YOURSELF TO THE PERFORMANCE & FEATURES 
OF THE “WESTECH 286 TURBO™” 10 MHz 


PHOENIX BIOS - THE MISSING LINK IN 
SOFTWARE COMPATIBILITY ■ ON BOARD 

LOWEST COST 10 MHz AVAILABLE 

COMPLETELY DESIGNED. MANUFACTURED, ASSEMBLED 
AND TESTED IN U.S,A, 



• 8 I/O Slots 

• Onboard Battery 

• Parallel Ftort 

• CMOS Clock Calendar 

• Up to 2 RS-232 Ports 

• Standard Power 

• 1 RS-232 Included 

Connector 

• Phoenix BIOS 

• Low,, Power Circuitry 

• Up to 1 MB Onboard 

• 10 MHz 80286 

• 512K Included 120ns 

• Socket for 80287 

• 4 Layer Mother Board 

• One-Year Warranty 

HIGH SPEED INDUSTRIAL GRADE COMPUTER FOR: 

• Industrial 

• Engineering 

• Medical 

• University/Education 

• Scierrfific 

• Artificial Intelligence 

QUANTITY DISCOUNTS AVAILABLE FOR QUALIFIED DEALER, 
OEM. UNIVERSrTY AND CORPORATE ACCOUNTS. 

$599.00 OEM Quantity Price 

Call for other pricing 



Westech, Inc. 

(714) 474-6022 


17781 Mitchell, Irvine, CA 92714 

FAX (714) 553-0236 • TELEX 756731 

Answer Back: Western Comp 

PNpes and evailablllEy sub^ to chsrirge. 

* IBM AT is a lTad#matH qI Ifttemetion&l Bu&iness Machines Corporaliofi. 

Wsstseh ^ TUTticj Is a ira^emarii of Wfisiflch, Inc 


and program fragments, Some of them are simple, others 
more complex. The development of the latter is shown 
usually in a mixture of top-down and bottom-up ("tools 
to construct a language of") approaches, with more em¬ 
phasis on top-down, and the reader can, with some ef¬ 
fort, understand these programs. The amount of in¬ 
teresting examples presented by Abelson and the 
Sussmans make reading and studying their book fun. All 
the procedures are included in a thorough index. The 
typographic quality of the text is unusually high: I did not 
notice any misprints. Ample stimulating exercises (without 
solutions) are an integral part of the text. The choice of 
the particular abstract operations and the choice of par¬ 
ticular representation is often elegant, but how and why 
it was made remains at times a secret of the authors. 

Despite its shortcomings, this experiment in creating an 
unusual, modern, and demanding first computer science 
text is successful. 

Haim Kiiov (Karl Marx St. 75-13, Riga I i, U.S.S.R.) is involved 
In botf] the design and implementation of relational database manage¬ 
ment systems and computer science education. His papers and reviews 
have been published in the U.S.S.R. and t^e U.S. 


SOFTWARE VALIDATION, VERIFICATION, TESTING 
AND DOCUMENTATION (A SOURCE BOOK) 

Reviewed by )ohn McCormick 

S oftware Validation, Verification. Testing and Documentation Is 
a collection of government publications whose aim 
is to develop software that is easy to use and maintain, 
The techniques and methods described by the collection's 
various authors are not language- or operating-system- 
specific; they are well-organized general procedures that 
can be applied to almost any software production prob¬ 
lem. Each report also contains its own glossary and 
bibliography, 

'Planning for Software Validation, Verification and 
Testing" is edited by Patricia B, Powell of the National 
Bureau of Standards. An overview of the software develop¬ 
ment process and management, it contains some software 
maintenance considerations. Detailed examples, among 
them code excerpts, are included to clarify points devel¬ 
oped in the text. This report's primary goal is to ensure 
not only that the finished software works but that the 
development team and its management can have a high 
level of confidence in its quality and reliability. 

Testing 

Book TWO, entitled “Validation, Verification and Tfesting of 
Computer Software," covers validating software at the ap¬ 
plication level. Reliability and testability are the bywords 
of this book, with an emphasis on the importance of test 
data and especially test results. Statistical analysis of test 
data to determine its appropriateness is stressed, as is 
the technique of inserting errors statistically similar to 
those anticipated in the actual application. TWenty-one 
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Explore AI on your PC 

Smalltalk/V transforms your PC into a versatile Al workstation 



Only Smalltalk/V lets 
you experience the thrill 
of a responsive AI work¬ 
station while learning 
artificial intelligence 
techniques and using 
them to create 
practical applications. 


''We use Smalltalk 

as our primat7 language 

for teaching artificial intelligence.*" 

— Dr. John Fugb 
Dimcior, School of Computer Science 
Carleton Universi^ 

Of tlie three main Al language:^, Smalhaik. LISP, 
and Prolog, otity Smalltalk was intended for 
individual use on a personal computer. Only 
Smalltalk was designed to provide a match 
between human and computer models of 
reality. Only Smalltalk is easy to learn, ea^ to 
read, and easy to use. 


"^Smalltalk/V is the 
highest performance 
object-oriented 
programming system 
available for PCs."' 
—Dr. Piero Scamffi 
Chief Scieniist 
Olipelti Artificial Intelligence Center 


""Smalltalk/V 
gives me the feel of an 
Al workstation on 
my PC.” 

—Darryl Rubin, 
Tecbnicai Editor, 

Al Expert 
Magazine 


Watching someone use an Al 
workstation is a vision of what the 
computer was meant to be. Fingers dance 
across the keys as windows ditaie, shift, overlap, 
and disappear on the bit mapped display. Ideas 
spring to life as program fragments execute, are 
modified, expanded, combined and tried again in 
a creative arabesque of text and graphics. The 
interface vanishes, man and machine are one. 
SmaJltalkA' brings that experience to 
your IBM-PC. 


""We found Smalltalk/V excellent 
for developing advanced decision- 
support tools based on decision 
analysis and AI techniques.” 

— Dr. Samuel Hollzrruin, 
Professor^ Stanford University 

SmaliiallvV is pure object-oriented programming 
—‘ a powerful tool for designing frame/script- 
based knowlege represemations, inference 
engines, expert systems, simulation environments, 
intelJigent interfaces, network control software, 
communications interfaces, and much more. 


Methods, our character-based Smalltalk, is now 
available for $79. It has all of the features of 
Smalitalk/V except graphics, rules, source-level 
debugger, and object-swapping. However, it 
supports color, includes the communication 
package, and does not require a mouse. 


BYTE and BDt are truteniarks of McGraw.Ml, Lie. [BM, EBM-PC, sod 
IBM PC-AT ire tTMtenarki of InKimijoiuit hliiohirves 

Corporalioj]. Uoli Is i tradenufk of SrU LalxtntDries. 
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Smalltalk/V Features 


• High-performance 
object-oriented programming 

• Iniegrates object-based and rule-based 
programming with object-oriented Prolog 

• A user-extensible, open-ended environment 

• A responsive graphical user interface 

• Supports exploratory prtjgramnung and 
prototyping 

• Class hierarchy with inheritance creates h^Jily 
re-useable code 

• Smalltalk source code included, with browser 
windows for easy access and mtxlification 

• A huge toolkit of classes and objects for 
building a variety of applications 

• Object-swapping creates virtual memory on 
hard or RAM disk 

• Bit-mapped graphics with bit and form editors 

• A sophisticated source-level debugger 

• Automatic change log for easy recovery 
from eiTors 

• Powerful direciory/file browser system for 
organizing DOS files 

• Optional communications internee to 
UuK™ and other systems 

• Acce^ to other languages and DOS functions 

• DOS command sheU 

• Detailed owner's manual designed for both 
beginners and advanced programmers 


VES! I want to turn my PC into an AI workstation. Send me,.. 
I I Smalliaivv .$99 I enclose 


□ CommunlcaEiDDS for Smalbalk/V .$49 

□ Methods (induding 

CdminunicaJiOFtsi ..$79 

Shipping and HamtUng .... .$_ 

CA fenwlents add applicable 

sales lax...... ,$_ 

TOTAL.. X _ 

Shipping and HaadJJng 

UhS.. Canada, and Mexico. .. S 9.00 

Elsewhere .... .$15.00 


□ Check □ Money Order 
n Credit card information □ mc Q vlsa 

Niunber,_Expimiioii_ 

Signature_ 

Name: _____ 

Sireel Address:_ 

City/Staie/Zip:_ 

phone:_ 


SOI OOn HROTEOED, 00-DAY MONEV^BACE GL^ABANTEE 
ON-UNE U^R^IPPORT CONFERENCE ON BYTE’S DK™ 

SmaUalb/V^ requires DOS ud 9]2i RAM On IBM (ii]dialtng AT) or 
“oofnpadJks." 1 MicrtHol nr compidNe mouse, and a oca, ICA, Hercules, 
nr ATai Hl-Res §^hic cufitrcillef. 


digitalkinc 


5200 West Century Boulevard 

Los Angeles, CA 90045 (213) 645-1082 
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New Quark/PC g... 

Base model 5.75" x 8" 
Only $ 



495 . 


ffiTUffV discounts avallobi^ 

• IBM PC® compatible single board 
computer mounts to S^M" drive 
e Inciudes Floppy Disk & Color Graphics 
CRT Controllers plus more 

Also includes: Legal BIOS • Boots PCOOS^2,1 • Printer 

Per! • 2 Serial Parts * 256K RAM * Clock Speed at 4.77 MHz • 
Alpha numerics and Graph tes Modes for Color Video 
Controller ■ Standard ISM'-^ Keyboard Port. 

Options include: 512K ram • piggyback to channel 
OEM Expansion Board » XT ■ Compatible Hard Disk SCSI 
Interface * Real Time Clock with bottery-bock-up • Clock 
speed of 9.5 MHz (Twice as fast as a PC) 

The Megatel QuarkiPC is for OEM and end user 
applications that require PC compatibility In a compact 
single board computer. The Quark/PC BIOS will run most 
IBM PC^ software Including Flight Simulator and Lotus'^. To 
meet your specif I catiorts a set of options let you add 
memory speed and an XT-compattble hard disk intarldce 
Not only does it quickly mount to a 5 74 drlva it also comes 
with floppy disk and CRT color graphics controllers all for 
justS495. 

To order or enquire oolE ustodoy, Dealer enquiries welcome Megatel Compuier 
IeGhrTolo9les(4t6) 745-7214150 Turbine Drive Weslon. Ontario M9L2S2 
Telex; 065-2745311,5 Address: 1051 Clinton SI,. MqMI 14206 Distributors; NCS 
Electronlos Varese Italy • SESElecIfonIcs NordIIngee, Oermany * Perdix 
MIcroirorricsBigginHill, U.K. * Mlcrocornpullng Ghent, Belgium • Asp 
MI cpocom p uters Melbou rne Austra 110. 

Quafk »□ ragiitBrsfiiradBrnarit o4f. andX MF&CO l-TQ IBM. IBM Kanctl’Cl>OSofe rflgiEterecf 
iFQd^moxk* or IntBTrtahonai (umneii MochMiai Cofp Lofui li a regiitorw] iTodspnark ot LbHuj 
04N«iApm#n» Carp mbOOB P inaeUmork ct Witutnoit Corp 


megatel 


Visit US at Comdex Booth 4fH7642 



TM 


f 




9jm[pLmi^Lnj(o 

Interactive Voice Response System 


Computerfone 

n f t t t • 





TouchTone In/Voice In/Text In 

Excellence 
in-Woice Quality 

• Text-to-Speech 

• Digitized Speech 

• Synthesized Speech 

• 4i/to>4nsiver//4trtoO/a/ 

• Host independent 

Call to hear our demo: 

1 . 800 - 843-9363 

In Florida call 904"478“6477 

* 19Be Sunco^t Systems. Inc. 24 Hrs./7 Days/Wk. 


BOOK REVIEWS 


automatic and manual testing and verification techniques, 
including peer review and simulation, are described. 

Approach 

The highly structured approach to software testing is dis¬ 
cussed in "Structured Tfesting: A Software Tfesting Method¬ 
ology Using the Cyclomatic Complexity Metric" by 
Thomas ). McCabe. This piece uses graph theory to 
develop a complexity measure that is used in determin¬ 
ing whether particular software is inherently untestable 
due to its complexity. 

Tfestability is a measure of whether the software is so 
complex that the task of testing it becomes unreasonably 
expensive or time-consuming. This section is devoted to 
determining the complexity and testability of particular 
software and ultimately determining whether the complex¬ 
ity must be reduced or the testing technique improved. 

30 Tools 

From algorithm analysis and analytic modeling of systems 
designs to test support facilities and walk-throughs, Book 
Four, entitled "Software Validation. Verification, and Tfest¬ 
ing Tfechnique and Tbol Reference Guide," describes 30 
verification, validation, and testing tools. 

This section on practical applied testing contains a 
wealth of information for someone actively seeking a tool 
for a specific testing purpose. This book includes specific 
references for each of the 30 tools. 

The discussion of each tool includes a description of 
its basic features, the input and output information, an 
example, the difficulty in learning the technique, costs, and 
effectiveness. This information will help you quickly nar¬ 
row down the search for the appropriate tool. 

Management Level 

"Management Guide to Software Documentation" by 
Albrecht I, Neumann explores the management aspects 
of documentation production and includes a number of 
checklists intended to guide managers in the production 
of software documentation. 

Each book in this volume begins with a short abstract 
and list of the section's keywords. This entire work is dis¬ 
tilled from reports published by the U.S. Department of 
Commerce’s National Bureau of Standards. The text is 
liberally sprinkled with charts, tables, graphs, and ex¬ 
amples. Some sections deal with general managerial con¬ 
siderations. and others deal with specific programming 
applications, providing useful information for a variety of 
software development specialists. 

This publication is for the serious professional who deals 
with software at the production level and not for the soft¬ 
ware user. While the book does not deal specifically with 
software maintenance and operation, these topics are cer¬ 
tainly made easier with well-verified, -tested, and -docu¬ 
mented software. 

lo/tM McCormiefe (Box 99. RD#1. Makaffey. PA 15757) is a free- 
lance writer specializing in personal computers. Formerly witfi Wang 
bs&s, fte fias also worked with IBM rminframes, ■ 
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Attention Microsoft Word TFsers 







U you are a Microsoit Word user, using a dot matrix or 
laser printer, you now can print your letters, reports and 
presentation materials in near typeset quality with Fancy Word. 

You simply use Microsoft Word like you always have. 
Including the paragraph and character format commands. The 
difference is superior quality and font variety! In fact, the copy 
^nd sample page in this ad were printed on an Epson FX% 
printer using Fancy Word 

Standard Fancy Word font styles include Roman, Sans Serif, 
►Id, Italic, ^ovijd, (OlhSnglifilj and many more in 10 to 24 
>int sizes. SoftCraft offers hundreds of optional fonts in 
^izes from 6 to 72 points. There is also an option that enables 
you to create your own special charactei^ and logos. 

ipact Your Laser 

Combine the high quality of the HP LaserJet printer with 
the font styles and sizes of FancyWord for the ultimate in 
visual impacL 


FancyWord is available from your local dealer or direct 
from SoftCraft for only $140. 

You get near typeset quality at a small fraction of the time 
and cost of using art or typesetting services. 

FancyWord runs on PCDOS and MSIX>S systems with 
Epson, Toshiba, LaserJet and compatible printers. 

Call TOLL FREE today to order FancyWord. Well also be 
happy to answer any questions or send you additional 
information including actual samples and independent reviews 


CALL TODAY 1-800-351-0500 

MasterClmrge and Visa accepted 


SoftCraSt, Inc. 

222 State Street, Madison, W1 53703 (608) 257-3300 
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For Fancy letters, take our “WORD” for it. 




Inc, 


from the developers of the highly-acclaimed personal typesetting 

system, brings Microsoft Word users the amazing print quality and variety of 
and the ease-of-use of Word. Use the Word “Format Character^ command to sel^t bold 
or italk for emphasis, lEitglial? tor fornmiilq, a clean Sans Serif font or 

LJL Print with subscript ® large, bold font to 

produce headlines with impact, such as: 


Printed on an Epson Printer 


All of Word's powerful 
formatting and on-screen 
editing features can be 
used with wo rd, in¬ 
cluding justification, multi* 
pic columns and footnotes. 
This entire page was pre¬ 
pared with Word and 
printed with wo Ra 


In addition to the fonts 
that come with wo rd 
hundreds of fonts in sizes 
from 6 points to 72 points 
are available, at a nominal 
charge, from SoftCraft^s 
font library. You can also 
purchase the 
font editing utilities to cre¬ 
ate your own characters or 
logos, up to 1 inch by 1 
inch in size. 


The special math and sym¬ 
bol fonts available from 
the font library can 
used in many special app¬ 
lications, such as printing 
equations: 


TI {«} = X 
*=Z 










Quality in Star's line of advanced printers begins with the 
exceptional appearance of their letter quality printouts. They're 
crisp. Professional. The images sharp. And true letter quality is fast 
and quiet. But whether it's a spreadsheet, graphics, or a letter, all 
our printers give you Star quality output, because of Star's quality 
input. 

We design our printers. We make our own precision parts. 

In fact, we even make the machines that make the parts. 

But what good is quality without control? 



NB>15 The lap of the line 24-wire SR-IO/SR-IS The high speed printersfor SD-IO/SD^IS The no-nonsense printers 

business printer 300 cps draft iOO cps home or office. 200 Cps araft 50 cps near that are flexibh and affordable. 160 cps 

true letter quaiity. tetter quality. draft 40 cps near letter quality. 







































































NX-io/NX-15 The economical printers NL-IO Theversaiiieprinter with inter- ----- 

that combine speed and convenience, changeable intetface cartridges, 120 cps 200 Pa rk Avenue 

120 cps draft 30 cps near letter quality. draft 30 cps near ietter quality. New York NY IOJ66 I nquiry 323 

Regional Offices: 

Atlanta, GA (404) 441-3126 
Chicago, IL (312) 773-3717 
Irvme, CA (714) 768-7203 




DRAft 


Type 

STYLE. 


PRINT 




MODE 


TOT 




PITCH 


Control begins with the convenient front panel. With 
advanced features at your fingertips you'll find touch control 
throughout the entire line of Star printers. 

Our premiere printer, the 24-wire NB-15,™ lets you select draft 
or letter quality at a touch. Choose type style—either standard, 
or any two of five optional fonts. Print pitch—pica, elite, standard 
or proportional. And you can also feed in single sheets of paper 
automatically. 

Star's line of printers also has standard memories ranging 
up to a 16 k buffer that can expand to 32K. Draft speeds as fast as 
300 characters per second (cps). True letter quality as fast as 100 cps. 
And of course, there's compatibility with all major personal and 
business computers. 

Discover the quality and control of Star's entire printer line at 
participating ComputerLand and other computer products retailers. 
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THIS MONTH'S FEATURES include two Product Previews. The first. "The Com¬ 
paq Deskpro 386" by Tbm Thompson and Dennis Allen, offers an advance 
look at Compaq's new high-performance IBM PC AT-compatibie system based 
on Inters 80386 microprocessor. The second. "Lotus Manuscript” by George 
A. Stewart, previews Lotus Development Corporation's technical word pro¬ 
cessor. Watch for complete reviews of both products in the near future 

Steve Ciarcia begins the Circuit Cellar by saying. "Graphics has more of a 
direct influence on user satisfaction than any other aspect of a computer.” 
Up until now. his SB180 computer has had graphics capabilities that paled 
in comparison to the graphics on other popular computers. This is no longer 
the case In the first part of a three-part series. Steve describes the GT180. 
which is both an expansion board and an intelligent graphics system. The 
GT180 will combine with the SB 180 to provide high-quality graphics at a low 
cost. 

We also have two Programming Insights on the agenda this month. In ' Ex¬ 
tracting the nth Root from a Binary Number.” Lau Siu Wd explains the general 
algorithm he developed for extracting any real root from a binary number 
In "Passing Filenames to Compiled BASIC” Bruce Hubanks walks us through 
an assembly language subroutine he created to retrieve the command-line 
text for a compiled BASIC program. 

Gregg Zehr's "Memory Management Units for 68000 Architeaures," this 
month's 68000 feature looks at the design options that speed up memory 
management. 

Finally. Paul Walton takes us into the Soviet Union for an inside look at the 
state of microelectronics. Is Russia's computer culture anywhere near as ad¬ 
vanced as ours? The answer is a resounding "Nyet." .. 
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PRODUCT PREVIEW 


The Compaq 
Deskpro 386 


A fiigk-perfomance 
PC AT-compatible 
system based on 
Intel's 80386 

Editor's note: The following is a BYTE prod¬ 
uct preview. I( is not a review. W« provide 
an advance look at tfiis product because we 
feel that it is agnificant. A comtdete review 
will follow in a subsequent issue. 

A bout a year ago. Intel 
began selling samples of 
its latest-generation micro¬ 
processor. the 80386 (see 
Microbytes. November 1985 BYTE). 
After much anticipation this pro¬ 
cessor has finally made its way into 
the design of several new microcom¬ 
puter systems. Compaq, the Houston- 
based manufacturer widely known for 
its IBM-compatible computers, intro¬ 
duced one of the first such systems, 
the Compaq Deskpro 386. The new 
Compaq machine was designed to be 
compatible with 80286-based sys¬ 
tems. such as the IBM PC AT. yet take 
advantage of the 80386's processing 
power for better performance. Like 
the PC AT. the Deskpro 386 was also 
designed to run much of the existing 
software written for the older 8086/ 
8088 Intel microprocessors. 

System Description 

From the outside, the Deskpro 386 is 
Spartan in design (see photo I). The 
system is housed in an IBM PC AT- 
style box with indicator lights, a 
security key. and space for up to four 


half-height disk drives or other stor¬ 
age devices. The back panel of the 
system unit has a 9-pin serial port and 
a 2 5-pin parallel printer port. The sys¬ 
tem comes with your choice of a stan¬ 
dard 84-key PC keyboard or the Com¬ 
paq Enhanced Keyboard, an IBM RT 
PC-style lOI-key keyboard. 

The standard configuration, called 
the Model 40. sells for S6499 and in¬ 
cludes 1 megabyte of RAM, a 1.2- 
megabyte floppy disk drive, and a 
40-megabyte hard disk, Compaq also 
offers a system configured with a 
130-megabyte hard disk (instead of 
the 40-megabyte hard disk) called the 
Model 130. which sells for $8799. 

Because no production machines 
were available at press time, we ex¬ 
amined a preproduction Model 40 
system with an additional megabyte 
of RAM (2 megabytes total), a 
numeric coprocessor, a 360K-byte 
floppy disk drive, a 40-megabyte tape 
cartridge unit, and a color graphics 
adapter. The system runs MS-DOS 3.1. 

Inside the machine is a 192-watt 
power supply, a fan, and a single 
motherboard (see photo 2). The 
motherboard contains a real-time 
clock with battery backup, seven ex¬ 
pansion slots, the CPU and a 3 2-bit 
slot occupied by the System Memory 
Board. Four of the expansion slots are 
full-size 8-/16-bit slots and three are 
8-bit slots, of which two are full size 
and one is half size. Compaq's multi¬ 
purpose disk controller, which is in¬ 
cluded with the base system, occupies 
one of the full-size 8-/16-bit expansion 
slots. The disk controller supports two 
1.2-megabyte floppy disk drives, a 40- 
megabyte hard disk, and either a sec¬ 
ond 40-megabyte hard disk or a 40- 
megabyte tape backup unit. The 


Model 130 requires an additional 
drive controller in one of the full-size 
8-/16-bit expansion slots for the 130- 
megabyte hard disk. 

Unleashing the 80386 

The CPU is a version Bl 80386 micro¬ 
processor running at 16 MHz, The 
80386 has built-in memory manage¬ 
ment and supports a numeric copro¬ 
cessor, but the motherboard has a 
socket for only a 4- or 8-MHz 80287— 
not an 80387, The 80386 uses two 
separate 32-bit buses for addressing 
and data. The processor can dynami¬ 
cally size its data bus to handle 32-bit 
or 16-bit data bus operations. Also, 
the address bus can be pipelined: the 
processor can perform address de¬ 
coding for the next bus operation dur¬ 
ing the previous bus cycle, allowing 
for overlap of bus activity, 
lb tap the performance potential of 
the 80386, Compaq designed a high- 
bandwidth CPU bus and memory bus. 
The CPU bus is a 32-bit nonmulti- 
plexed address and data bus that pro¬ 
vides signals for interfacing to both 
the 32-bit memory bus and the 8-/ 
16-bit expansion bus. in the event of 
bus contention between the memory 
bus and the expansion bus, the mem¬ 
ory bus has priority. The expansion 
bus is electrically compatible with 
existing plug-in cards for the PC AT 
However, we did not test any plug-in 
cards in the system. 

The memory bus provides the band¬ 
width necessary to take advantage of 
the 80386’s speed and bus pipelining. 
It uses a paged memory architecture 
to improve access times. The memory 
bus does not include I/O status or 
control signals, and it is not intended 
to be used as a general-purpose bus. 


84 BYTE- NOVEMBER 1986 








BY Tom Thompson and Dennis Allen 



The maximum physical memory this 
bus can address is 16 megabytes. 
However, using Compaq options you 
can expand the system only to 10 
megabytes of RAM on the 32-bit bus. 

Faster Memory 

Naturally, a faster memory bus re¬ 
quires faster memory. The System 
Memory Board is equipped with 
thirty-six 2 56K-bit static-column RAM 
chips soldered directly to the board 
for a total of 1 megabyte of memory 


with 4 bits for parity. Using this ar¬ 
rangement with 100-nanosecond 
RAM reduces the number of wait 
states required for memory access in 
the paged mode to nearly 0. Memory 
cells within the same physical page 
can be accessed rapidly by keeping 
the row address of the RAM constant 
while modifying the column address. 
For such consecutive memory fetches 
within a page, access times can be as 
low as 50 ns. During nonpaged opera¬ 
tions, access times are about 100 ns. 


A PC AT, on the other hand, is 
equipped with I50-ns RAM. 

The System Memory Board has 
sockets for another megabyte of RAM 
chips, which costs $549, Additional 
memory must be added in 1-mega- 
byte increments. When upgrading 
memory, you must change a set of 
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COMPAQ DESKPRO 386 


IN BRIEF 


Compaq Deskpro 386 
Company 

Compaq Computer Corporation 
20555 FM 149 
Houston, TX 77070 
(713) 370-0670 

Price 

Model 40; $6499 
Model 130: $6799 

Microprocessor 

Intel 80386 16 -MH 2 , 32-bit microprocessor 

Main Memory 

1 megabyte of 100-ns RAM. expandable 
to 14 megabytes 

128K ROM containing system code 

Disk Memory 

1.2-megabyte SVi-inch double-sided floppy 
disk drive 

40-megabyte hard disk with 30-ms 
access time (Model 40) 

130-megabyte hard disk with 25-ms 
access time (Model 130) 

Keyboards 

Detachable a4-key IBM PC keyboard plus 
numeric keypad and 10 function keys; 
Detachable 101-key IBM RT enhanced 
keyboard with numeric keypad, cursor 
keys, and 12 function keys 

Ports 

9-pin serial port 
25-pin parallel port 


Optional Peripherals 

Compaq color monitor (EGA 
compatible) $799 

Color adapter card $599 

Monochrome monitor (amber or 
green) $255 

Video display controller board $199 

40-meQabyte tape backup unit $799 

6-MHz 80287 math coprocessor $349 

Deskpro 386 l^hnical Reference 
Guide $149 

Additional 1 megabyte of RAM for 
System Memory Board $549 

2-megabyte piggyback board with 

1 megabyte of RAM $849 

2-megabyte piggyback board with 

2 megabytes of RAM $1398 

8-megabyte piggyback board with 

4 megabytes of RAM $2999 

Additional 4 megabytes of RAM 
for piggyback board $2699 


9-pin jumpers on the memory board. 
You can also set the jumpers to 
reduce the 640K-byte base memory 
of the system to 512 K or 256K. 

A special expansion board can be 
piggybacked on the System Memory 
Board to bring the total memory to 
4 megabytes using 256K-bit chips. 
Compaq also offers a piggyback 
board with 4 megabytes of RAM 
using I-megabit chips for $2999. This 
board has sockets for another 4 
megabytes of RAM ($2699), again 
using the 1-megabit chips. Tbgether. 
a fully populated System Memory 
Board (2 megabytes) and expansion 
board using 1-megabit chips (8 mega¬ 
bytes) give you a total of 10 mega¬ 
bytes of 32-bit high-speed memory. 
You could also use two 16-bit boards 
configured with 2 megabytes each to 
bring the Deskpro 386 to a maximum 
of 14 megabytes using Compaq op¬ 
tions. In doing so, however, you would 
lose the speed advantage of the 
32'bit memory bus. 

The Virtual Machine 

An important feature of the 80386 
CPU is its virtual mode. Combined 
with memory paging, this mode 
allows a real mode environment (64K- 
byte segments, 1 megabyte of physi¬ 
cal address space, no memory protec¬ 
tion) to be emulated anywhere within 
the 80386's physical address space of 
4 gigabytes. The virtual mode also 
features I/O protection so that the 
host operating system can imitate 
various I/O ports. Compaq claims to 
have successfully ’'virtualized” an 


8086 machine in the Deskpro 386, In 
other words, MS-DOS programs 
should run on the Deskpro 386 with 
little or no modification. More impor¬ 
tant, ill-behaved programs—programs 
that read or write directly to hardware 
I/O ports rather than using DOS func¬ 
tions—should operate properly. 

Tb access memory beyond the 640K 
bytes of base memory under MS-DOS 
control, the Deskpro 386 uses a pro¬ 
prietary software driver called the 
Compaq Extended Memory Manager 
(CEMM). The CEMM takes advantage 
of the 80386's memory paging fea¬ 
tures to emulate the Lotus/lntel/ 
Microsoft (LIM) expanded memory 
specifications in the Deskpro 386's 
32-bit memory system. In effect, it vir¬ 
tualizes an Intel AboveBoard. You can 
install the CEMM and define the 
memory size (up to the 8-megabyte 
LIM limit) using the MS-DOS con¬ 
figuration file, CONF1C.SYS. Using the 
CEMM with the Deskpro 386's 32-bit 
memory should result in favorable 
speeds compared to using the LIM 
specifications with a 16-bit memory 
board. 

This virtual machine arrangement 
promises to resolve possible software 
compatibility problems with existing 
8086/8088 and 80286 real mode pro¬ 
grams, at least in the single-user 
mode. In fact, the 80386's virtual 
mode will allow copies of different 
operating systems to execute real 
mode applications concurrently with 
memory protection and privilege con¬ 
trol. But for now at least, Compaq 
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does not support host software that 
allows different operating systems to 
run concurrently. 

System Speed Control 

Another feature promises compatibili¬ 
ty with programs that use time^epen- 
dent ccxJe that relies on the computer 
system to be operating at a particular 
speed. Compaq hopes to trick copy¬ 
protection schemes and certain pro¬ 
gram displays (typically games) by 
simulating 8088- and 80286-based 
computers with the Deskpro 386 s 
System Speed Control. 

Speed control is accomplished by 
lengthening the refresh cycles on the 
system bus. effectively slowing the 
CPU. However, lengthening of the 


refresh cycles is done in a way that 
does not interfere with direct memory 
access (DMA) transfers or the bus 
bandwidth. The Deskpro 386 normal¬ 
ly operates in an automatic mode 
where the CPU speed is reduced to 
8 MHz—essentially mimicking a PC 
AT—each time a program accesses a 
floppy disk drive. The system resumes 
its high-speed operation as soon as 
the disk I/O is finished. Performance 
is not degraded since the system must 
wait on the slower disk drive. 

An MSDOS command. MODE, 
allows you to select a system speed 
manually. You can select a 4-MHz 
8088, a 6- or 8-MHz 80286. or a 
16-MHz 80386 system speed using 
this command. The speed remains the 


same (even through a keyboard re¬ 
boot) until you alter the setting or a 
power-on reset occurs. 

Fast Disk Drives 

To complement the Deskpro 386’s 
data processing performance. Com¬ 
paq used high-speed disk drives. The 
40-megabyte hard disk has an aver¬ 
age access time of under 30 millisec¬ 
onds. and the 130-megabyte hard 
disk s average access time is under 
25 ms. In contrast, the PC AT's 20- 
megabyte hard disk has an average 
access time of 40 ms. Data transfer 
rates are 5 megabits per second (the 
same as the PC AT's 20-megabyte 
hard disk) and 10 megabits per sec¬ 
ond, respectively. 

For hard disk backups, the 40-mega- 
byte tape drive has a transfer rate of 
500 kilobits per second, which is 
about twice the speed of the drive 
previously offered for the Deskpro 
line of computers. The tape drive uses 
a new DC2000 tape cartridge, unlike 
its predecessors, which used the 
DCIOOO. However, the Deskpro 386 
can read—but not write to—the older 
tape cartridges. 

Display Adapters 

The system we examined was 
equipped with Compaq's new En¬ 
hanced Color Graphics Board (S599). 
which also made use of the system s 
virtual mode. The graphics board pro¬ 
vides 640- by 350-pixel resolution 
with 16 simultaneous colors, and it is 
compatible with IBM's Enhanced 
Graphics Adapter. Although the 
graphics board has only an 8-bit data 
path, the system cleverly relocates the 
board's ROM to the 32-bit RAM area. 
As a result. Compaq claims that 
graphics execution speed is increased 
by approximately four times. (The 
system also relocates the contents of 
its 16-bit ROMs to the 32-bit RAM 
area for speed improvement.) Com¬ 
paq offers a 13-inch RGB color 
monitor to go with the color board for 
$799. 

In a departure from previous Com¬ 
paq systems, the Deskpro 386 does 
not include a monochrome display 
controller. Instead, the company sells 
its Video Display Controller Board 
separately for $199. It provides the 


Other 80386 Offerings 


ompaq is not the only company 
involved in 80386 systems devel¬ 
opment, At press time, at least two 
other hardware manufacturers had In¬ 
troduced 80386-based systems, and 
several software companies were work¬ 
ing on new 32-^bit system software. 

Corvus Systems of Santa Clara, 
California, began shipping its Series 
386 systems in September, The Corvus 
machines indude a I6-MHz 80386 with 
512K bytes of RAM and two 32-bit 
memory expansion slots, and either a 
70- or 126-megabyte hard disk. The 
Corvus systems use a PC AT-compati- 
ble BIOS developed by Award Soft¬ 
ware, Depending on the configuration, 
prices range from about $13,000 to 
$16,500 

Also. Advanced Logic Research of 
Irvine. California, had announced its 
Access 386. which uses a I6-MHz 
80386. it includes a socket for an 
80387 numeric coprocessor, 512K 
bytes of 32-bit RAM. and a L2-mega- 
byte floppy disk drive A 30-megabyte 
hard disk is available as an option, Ac¬ 
cess 386 is one of the first systems to 
use Phoenix BIOS: many more are ex¬ 
pected, The basic system sells For 
$3999. 

Getting into the 80386 system soft¬ 
ware battle with Microsoft, which is 
working on XENIX System V/386 (see 
accompanying article), are companies 
such as Softguard of Santa Ciara, Cali¬ 
fornia. Softguard says it Is developing 
host software called VM/386. that will 


allow you to run several virtual 8086 
machines simultaneously on an 80386- 
based system. 

According to Softguard, each virtual 
machine could be running a different 
operating system. For example, you 
could run Lotus 1-2-3 under MS-DOS 
2.1, dBASE 111 under DOS 3.1. UNIX, 
and perhaps a proprietary operating 
system such as Convergent Tfechnolog- 
ies‘ CTOS, all at the same time Better 
still, the company claims that because 
its software will also create virtual I/O 
devices, such as displays, even iil- 
behaved programs that bypass DOS 
can run in the VM/386 environment. 
The company also claims its software 
will support popular user interfaces 
such as Microsoft Windows and IBM's 
TbpView (VM/386 does not add a new 
user interface). 

If successful, VM/386 certainly rep¬ 
resents a major innovation for personal 
computers, but neither the concept nor 
the technology to implement the sys¬ 
tem is new. The VM/386 software stems 
from the mainframe world and 15-year- 
old technology. In faa. it is modeled 
after IBM's VM/370 operating system. 
Softguard says VM/386 will incorporate 
many of VM/370"s commands and 
funaions to let you set priority levels 
and so forth. The package will retail for 
less than $3CX), and though the com¬ 
pany would not reveal the name, at 
least one 80386-based system manu- 
faaurer will bundle the software with 
its computer. 


SS BYTE - NOVEMBER 1906 







COMPAQ DESKPRO 386 


Inquiry 291 for End-Users, 
Inquiry 292 for DEALERS ONLY 


same video control as that found in 
other Compaq systems and is com¬ 
patible with IBM's Color Graphics 
Adapter. The controller board can be 
used with either an RGB monitor 
(such as Compaq's), a composite col¬ 
or monitor, or Compaq's Dual-Mode 
Monitor, a monochrome monitor that 
sells for $255. 

Compatibility and 
Performance 

The 80386 CPU is object-compatible 
with 8086/8088 and 80286 code, lb 
examine how well Compaq imple¬ 
mented this capability, we first ran 
several programs that we considered 
thorough in their use of memory and 
I/O operations. The BASICA present 
on the machine accepted and ran the 
IBM PC tokenized versions of two 
BYTE benchmark programs (the Sieve 
and Calculations benchmarks) without 
problems. The programs convenient¬ 
ly provided us with a performance 
estimate. 

The results of these preliminary 
benchmarks are impressive when 
compared to a 6-MHz PC AT (see 
figure 1). Generally, the Deskpro 386 
ran about three to four times faster. 
We also compared the Deskpro 386's 
times to those of a PC AT specially 
equipped with lOO-ns memory run¬ 
ning at 11.5 MHz, and the Deskpro 
386 was about twice as fast. 

Next, we compiled several small C 
programs with Manx's Aztec C, ver¬ 
sion 3.20C. using the small memory 
model. We used the two floppy disk 
drives to compile and link the pro¬ 
grams without any problems. Not only 
did these programs run flawlessly, but 
they also ran faster than we had ever 
seen before. 

Then we ran two programs that are 
considered ill-behaved in their use of 
DOS, the XyWrite editor, version 3,05, 
with SideKick version 1.52A resident. 
The XyWite editor responded correct¬ 
ly to the cursor and function keys, and 
SideKick responded properly when 
invoked. 

Admittedly, these tests are less than 
comprehensive. But they do indicate 
a high level of software compatibility. 

Unfortunately, the only operating 
system offered for the Deskpro 386 
at press time was MS-DOS, Only a 


true 32-bit operating system could 
push the system to its limits. Compaq 
did say that it would offer Microsoft's 
XENIX System V/386 during the first 
half of 1987 (a developer's toolkit is 
available now). According to Compaq, 
the new XENIX will be demand-paged 
and allow multitasking operations. We 
did not, however, see even a prelimi¬ 
nary version of the package. 

For a Select Few 

There are a number of folks who 
might benefit from using the Deskpro 
386. First, there are those who need 
the raw processing power to run very 
large spreadsheets or simulations. 
The linear address space provided by 
the 80386 combined with the Desk- 
pro 386's processing speeds not only 
makes such work possible but also 
makes it bearable. And large, com¬ 
plicated programs, such as expert 
systems, should run with respectable 
performance on this machine. There 
are also software developers who 
need a high-performance machine to 
shorten their software development 
cycle. Here, fast storage devices are 
particularly helpful. Moreover, the 
system's 80386 CPU allows devel¬ 
opers to begin writing the next gen¬ 
eration of software. For others, the 
large storage capacity of the Model 
130 and its claimed compatibility with 
networking software should make it a 
high-powered file server. 

But like any new system, the Desk- 
pro 386 is not without its disappoint¬ 
ments. Although CAD and desktop 
publishing are likely candidates for 
development on the machine, with no 
I/O signals on the memory bus and 
the CPU's 32-bit bandwidth to periph¬ 
erals effectively halved by the expan¬ 
sion bus, we don't see the Deskpro 
386 as a serious threat in the high¬ 
speed graphics workstation arena. 
Also, the Deskpro 386 seems like 
overkill in the single-user mode. Cer¬ 
tainly a multitasking 32-bit operating 
system would put the system to fuller 
use. 

More powerful 32-bit peripherals 
and operating systems are coming for 
the 80386-based systems. For now, 
the Deskpro 386 appears to be a well- 
engineered bridge to a new genera¬ 
tion of those machines. ■ 
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PORTABLE/DESKTOP COMPUTER 
SERIES MPC-160V 
‘ FULLY IBM^PC COMPATIBLE 
‘ MS-DOS 3 1 

* TWO SERIAL AND ONE PARALLEL 
i/O PORT 

“ RGB AND COMPOSITE MONO^ 

CH ROME OUTPUTS 

* 512K RAM, RTC ON BOARD 
" WEIGHS 11 POUNDS 

‘ ONE 5 1/4" FLOPPY DISK DRIVE 
OPTIONS: 

‘ SECOND FLOPPY DRIVE 
" 3-SLOT EXPANSION SOX 

* MONOCHROME OR RGB MONITORS 

* 640K RAM 

" HANDSOME CARRYING BAG 


-JTITAN 


SERIES MPC-21O0 

• IBM PC/AT COMPATIBLE 

" B0286 CPU, SOCKET FOR 802S7-S 
' SOFTWARE-SELECTABLE S- QR 
6-MHj'. CPU SPEEDS 
' MS-DOS 3.2 AND GW BASIC 

• 640K BAM ON BOARD, EXPAND 
ABLE TO 1MB 

• ONE 1,2 MB FLOPPY DRIVE 

‘ SIX AT SLOTS AND TWO XT SLOTS 

• S4-KEY AT STYLE KEYBOARD 

• 192-WATT POWER SUPPLY 
- REAL TIME CLOCK 


"TURBO" 

SERIES MPC-160T 

• IBM PC/XT COMPATIBLE 
’ SOFTWARE SELECTABLE 

8/4 77 MHz CPU 

• MS-DOS 3.2 
" 640K RAM 

^ ON-BOARD FLOPPY DISK CON¬ 
TROLLER 

■ ONE 5 1/4" FLOPPY 
’ S4 KEY AT-STYLE KEYBOARD 

• 135 WATT POWER SUPPLY 
- REAL-TIME CLOCK 



FAMOUS-NAME QUALITY, 

A GREAT PRICE, AND NATIONWIDE SERVICE. 

THAT’S THE DEAL. 


THERE ARE CHEAPER COMPUTERS 
THAN MITAC, BUT THEN... 

„,u?€ don't make cheap computers. Mitac takes 
pride in maintaining some of the highest quality 
control and quality assurance standards in the 
industry, * 

THERE ARE MORE FAMOUS COM¬ 
PUTERS THAN MITAC* BUT THEN,„ 

...if you buy a famous name, there's a good 
chance youVe buying Mitac anyway. Mitac has 
been supplying major computer and telecom¬ 
munications manufacturers with high-quality 
equiptment since 1974, producing over forty 
thousand systems annually. 


LOOK AROUND. YOU WON'T FIND A 
FINER COMPUTER AT A FAIRER PRICE 
THAN MITAC. 

What Mitac is offering is this: Major brand quali¬ 
ty, a fair price, plus the support of Mitac's 
nationwide service network—we stand behind 
everything we make. That's the deal. If this 
makes good sense to you, do the sensible 
thing and call the toll-free number below for the 
name of the Mitac dealer in your area, 

* Each Miiac compUttiSf undergoes » tolal of Tt^vcnly-two hours' burn-lri and 
fortv-elght quality auditing prtKieiSSea before relsase 


mitac 


DEALER INQUIRIES WELCOME 


When reliability is a decisive factor 


NATIONWIDE SERVICE! 


American Mitac CoTp. ^5 Visa Ct., Santa Clara, CA. 95054 TEL: (4081 988 - 0258 , 988 7508 ^ TOLL KREE: 1 (BOO) 321-8344 TLX: 910 33&-2201 MECTEL FAX: 40 S- 9 S 0 - 9742 . 
Mitac Inc, No 585 MingSheng E Rd . Taipei, Taiwan, ROC. TEL: | 02 ) 501 - 8231 , TLX: 20261 MECTAC, 11942 TAlAUTO: FAX: 886 - 2 - 501 - 4265 . 

tBM. l^e/XT. AKD PC/AT are iradcmarka of Ifirernallonal Business Machines. Inc 

MS-DOS and OW HASIC are registered trademarks of MicrosoEt Corp 


90 BYTE • NOVEMBER 1986 


Inquiry 220 






























PRODUCT PREVIEW 


An innovative 


word processor for 
technical writing 


EJitofs note: The following is a BYTE prod- 
ucl preview. U is not a review. We provide 
an advance look at t/iis product because we 
feel that it is significant. A complete review 
wifi follow in a subsequent issue. 

L otus Development Corpora¬ 
tion's newest product is 
Manuscript, a word pro¬ 
cessor designed for scien¬ 
tists. engineers, and others who work 
with technical documents. Manu¬ 
script. which runs on IBM PCs and 
compatibles, combines the features of 
an outline processor, a word pro¬ 
cessor, and a sophisticated print for¬ 
matter. With the program, a writer can 
incorporate text, formulas, graphics, 
and tables into a single document that 
can be printed in presentation quali¬ 
ty on a laser printer or in draft quali¬ 
ty on a dot-matrix printer. 

Lotus plans to sell its word pro¬ 
cessor for $495 and expects to begin 
shipping in November. 

This early look at Manuscript is 
based on interviews with Lotus pro¬ 
grammers and managers, preliminary 
documentation and specifications, 
and use of a preliminary version. 

Product Philosophy 

The basic assumption of Manuscript's 
designers was that existing, "stan¬ 
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Lotus 

Manuscript 


dard" word-processing programs for 
personal computers are not well 
suited to writing and editing technical 
documents. Manuscript is designed to 
handle the specific demands of tech¬ 
nical word processing. Let's take a 
look at these requirements individ¬ 
ually. 

Document length. Many word pro¬ 
cessors require that long documents 
(over 100 pages) be broken up into 
smaller files. Other programs will ac¬ 
cept very large files, but moving from 
chapter to chapter or from beginning 
to end can be slow and awkward. 
Manuscript handles documents up to 
800 pages long, and moving from 
beginning to end takes very little time, 
regardless of document size. 

Structure. With a standard word 
processor, you can type in a manu¬ 
script in outline form, but the word¬ 
processing software is oblivious to the 
structure. Thus, adding a section in 
the middle of a document means that 
you must renumber manually all 
following sections on the same logical 
level. Manuscript renumbers sections 
automatically. 

Format. Setting the format of a long 
technical document can be tedious 
and inefficient with a standard word 
processor. Suppose you want to start 


a new right-hand page at the begin¬ 
ning of every level-2 subheading, or 
you want to set every level-2 subhead¬ 
ing in i4-point bold italic type. Stan¬ 
dard word processors have no way of 
referring to structural entities within 
the document: instead, you must 
locate the specific level-2 subheadings 
and insert the necessary formatting 
codes. Manuscript lets you define for¬ 
mat templates that individually 
govern the first five structural levels 
within a document. 

Graphic images and tables. Stan¬ 
dard word processors have limited 
facilities (or none at all) for including 
this type of data in a document. 
Usually you have to paste in the 
graphic or table after the document 
is printed. Manuscript lets you incor¬ 
porate graphic images into the docu¬ 
ment at print time (graphics are not 
shown on the screen during editing). 

Tbbles. Typing in tabies is especial¬ 
ly tedious with standard word pro¬ 
cessors. Revising them is even more 
so. Manuscript has a table editor that 
vastly simplifies the process. 

Mathematical formulas. Producing 

George A. SteMwrt is a BYTE technical editor. 
He can be reached at BYTE, One Phoenix 
Mill lane. Peterborough, NH 03458. 
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formulas and equations with most 
word processors is a matter of com¬ 
promise and approximation. A better 
alternative is to have them typeset, 
but this is expensive. Manuscript in¬ 
cludes a command language for 
specifying equations precisely and 
uniformly. The results obtained on a 
laser printer are quite acceptable for 
mass printing quality in many appli¬ 
cations. 

Print quality. The advent of laser 
printers has made it feasible to pro¬ 
duce documentation in-house without 
typesetting, but not many word pro¬ 
cessors ate able to take full advantage 
of laser printer technologies. Manu¬ 
script's print formatter comes with 


drivers for the Apple LaseiWriter and 
other laser printers and PostScript 
devices, so you can take full advan¬ 
tage of the various typefaces and 
styles available on a given printer. 

Structured document 
Features 

Manuscript works on two kinds of 
documents: structured and unstruc¬ 
tured. The latter is simply a sequen¬ 
tial file of text—a standard word-pro¬ 
cessing document. In contrast, struc¬ 
tured documents are made up of 
several entities; text, columns, blocks, 
and sections. Figure I shows the 
elements of a structured document. 

Etocument structure enables you to 


manipulate text in new ways. You can. 
for Instance, contract or expand the 
text to any level of detail, automatical¬ 
ly number the sections, sort all the 
sections within a "parent" section, 
and insert a section and have all "sib¬ 
ling" sections renumbered automati¬ 
cally. 

Tbct is the lowest-level entity in 
Manuscript. Each character of text 
can have its own attributes (normal, 
italic, bold, underlined, subscript, 
superscript, strike-through, and 
"printer-dependent"). The nett higher 
level is the column, which refers to 
parallel sets of text that are at the 
same level in the outline. A block con- 

icontinu€d\ 


3 Community Issues 

3.1 Neighborhood Support 

The development of the park must be responsive to the needs of the neighbors as well as the 
city at large. Meetings will be held to ascertain the feelings of the community and to respond 
to these needs. Safety and security on the site as well as traffic, noise, lighting, and visual 
impact wUl aU need to be addressed in public meetings. 

3.2 Park Security 

Police and fire department access to the site, fencing, and area lighting all will be 
investigated in the promotion of park security. Both the city and the neighbors will have 
input on this important topic so that aU parties feel their concerns have been considered. Any 
pathways will accommodate police and maintenance vehicles. Special fencing to protect 
private property may be required in places. 

3.3 Parking and Traffic 

Parking requirements will depend on the 
access routes, park user type, and the 
method of transportation that park users 
choose. A thorough study involving 
communication with city and 
neighborhood groups will be completed 
before determination of the amount of 
parking. The Preliminary Traffic Survey 
results appear in the graph. These findings 
will be reviewed following the established 
community guidelines prior to final 
determination. 


Figure I; Efemmfs of a fractured document: numbered section headings, text blocks, columns, and a graphic 


Preliminary Traffic 
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Princeton 

Graphic Systems wins 
World Class competition 
three years running. 



Sharp resolution, full compatibility, and rug¬ 
ged reliability. That’s what you get in every 
Princeton Graphic Systems monitor. That’s 
why Princeton Graphic Systems is number 
one in the minds of more and more personal 
computer owners every year. 

Only Princeton Graphic Systems offers a 
complete family of quality personal computer 


displays. Our color and monochrome monitors 
outperform the competition every time. That's 
why, for the third year in a row, our HX-12 high 
resolution color monitor has been voted best 
in the world.* 

So for the very best in personal computer 
monitors, pick the company that’s number 
one. Princeton Graphic Systems. 

*PC WORUD Magazine's 1S86 Woffd Class Survey. 
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PRINCETON^ _ 

GRAPHIC 3VST€n/1B 

Ahl INTELLJCiENT BYBTEMft 
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sists of one or more columns of text 
at the same logical level. The next 
level up is the section. Sections corre¬ 
spond to the document's outline in 
that each section has a number that 
describes its hierarchical position 
within the document. 

Manuscript assigns arabic decimal 
numbering to keep track of document 
structure. However, you can specify a 
variety of other numbering systems to 
use when the document is displayed 


or printed; uppercase and lowercase 
roman numerds and letters can all be 
specified in any combination to apply 
to the successive section levels within 
a document. User-definable tags are 
also available for the first five levels. 
For instance, the same section could 
be headed by any of the following; 

Section 1.2.1 

Part 1. Subpart 2. Paragraph a 
Chapter 1. Verse ii. Line I 


You can also choose to omit section 
numbering entirely from a document 
when it is printed or displayed. 

Structured documents are much 
easier to peruse than unstructured 
ones. If the section headings are care¬ 
fully chosen, a document becomes 
self-indexing. With a single keystroke 
combination (Alt plus a number), you 
can set the level of detail shown on 
the screen, enabling you to locate a 
particular section quickly, regardless 


A Day in the Life of a Technical Writer 


O nce upon a time (and not too 
long ago), technical writers 
wrote manuscripts in longhand with a 
pencil. They edited by striking a line 
through unwanted text and writing 
changes in the margins. The first draft 
of a document was often typeset 
directly from this handwritten manu¬ 
script. 

The typesetter then presented the 
writer with a collection of unformatted 
galleys to correct (again, with his or her 
pencil). Figures were sketched on note¬ 
pads and given to an artist to be drawn. 
After the galleys and figures were cor¬ 
rected and the second draft was out¬ 
put by the typesetter, the pasteup 
cycles began. This process continued 
until the product was finally complete. 

In one manufacturing organization 
back in these dark ages, an enterpris¬ 
ing young technical writer decided to 
change the old tried-and-true process 
by typing his manuscripts into a com¬ 
puter and printing out a preliminary 
copy of his document before it went 
to be typeset. When his manager dis¬ 
covered what he was doing, he 
ordered the writer to "Stop this foolish¬ 
ness, After all. we are writo, not clerk- 
typists." The young writer and his 
manager soon parted company. 

The young writer of the story is me. 

Toward the Future 

Leris look at the technical writer of to¬ 
day and see how a technical word pro¬ 
cessor can improve on the old method. 

The writer's schedule for a typical 
day might include the following: 

• Meeting with project engineers to 
discuss the format of the manual For 


BY Charles Weston 

an upcoming project. Thking notes for 
the theory-of-operation section, 

• Incorporating these notes with notes 
taken last month. 

• Generating a plan for adding new 
changes to the previous edition of the 
technical manual for product X and 
revising tables and figures to include 
new information. 

• Proofreading and correcting galleys 
of the proposed manual 

• Gathering information collected from 
various departments (Reid Service, 
Marketing, Sales, Quality Control, etc) 
to incorporate in the new technical 
manual. 

Assembling these notes and parts of 
documents may take six months or 
more, depending on the scope of the 
project. Each type of communication 
will have been written by various in¬ 
dividuals, each in a particular style and 
Format. Published documentation from 
these sources will be in formats ger¬ 
mane to their departments. For in¬ 
stance Field Service material would be 
very terse and in the technical style, 
possibly in military document struc¬ 
ture. Marketing documentation would 
be more loosely structured, possibly 
in chapter and paragraph format, and 
so on. 

Organizing the Data 

The technical writer must attempt to 
organize this collection of information 
into some kind of structured outline. 
He or she will then use the outline to 
generate chapter headings and sub- 
topics for the proposed technical 
manual. Later these subtopics will be 
fleshed out to become the final 
manual. 


Some of this information will be 
edited to produce different documents, 
such as a useris guide, a sales brochure, 
or possibly a product data sheet. The 
style and format of al! these docu¬ 
ments will be very different, so the 
writer must generate unique outlines 
for each of them. 

With a technical document processor 
the writer can compile these pieces of 
information randomly in a single file, 
in distinct, individual levels The writer 
can then rearrange these levels to pro¬ 
duce a structured outline of headings 
and subheadings. The writer can re¬ 
organize the information repeatedly 
without adding or deleting anything. 
Figures and tables are defined at this 
stage of the organizing process, Before 
word processing, this first step in the 
creation process sometimes required 
half of a project's allotted time. 

Determining the Format 

In the process of combining frag¬ 
mented pieces of documentation, a lot 
of time is spent reformatting to achieve 
some kind of consistency in the pro¬ 
posed document. Chapters need to be 
renumbered. What was a subhead in 
one piece of documentation might 
become a chapter title in the final 
document, A great deal of the tech¬ 
nical writer's time is taken up by these 
mundane tasks. 

A technical document processor can 
reformat these pieces of documenta¬ 
tion on the fly as they are incorporated 
into the overall framework. A docu¬ 
ment processor with this capability 
makes the job of restructuring a docu¬ 
ment much easier. By using a filter, or 
"template" that changes the format of 
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of the size of the document. After 
moving the cursor to the section 
heading, you can expand the docu¬ 
ment again. 

You can move sections, blocks, or 
columns almost instantaneously with 
Manuscript—regardless of the amount 
of text being moved. Manuscript s 
programmers say this is because the 
document isn't kept sequentially in 
memory, instead, the blocks are 
scattered around and connected by 


pointers in linked lists. Moving a struc¬ 
tural entity simply requires adjusting 
pointers in memory, rather than copy¬ 
ing the actual text to a new area and 
deleting the original. 

Manuscript provides a number of 
simple tools for working on the docu¬ 
ment's structure. Splitting and ap¬ 
pending sections, subsections, blocte. 
and columns are all one- or two-step 
operations. Columns can be moved 
around within a block, blocks can be 


documents as they arrive at your word 
processor, all you have to do to pro¬ 
duce the final document is locate these 
component parts in their respective 
places. 

Merging Text and Graphics 

The technical writer must integrate 
tables and figures into the new docu¬ 
ment in a cohesive fashion. Often, 
figures and tables have to be resized 
a number of times until the intended 
page layout is satisfaaory. lust about 
the time that a figure or table is sized 
to the intended page and finalized, 
someone will add another column or 
another entry that requires yet another 
resizing. 

This doesn't sound like a monumen¬ 
tal problem until you realize that the 
whole document must be reformatted 
to accommodate the change of space 
required for the revised table. Tables 
must be laid out separately and then 
pasted into the final layout. This itera¬ 
tive process represents most of the 
production time used in a documen¬ 
tation proiect. 

A technical document processor en¬ 
ables the writer to create, size, and edit 
tables easily, eliminating tedious, re¬ 
petitious manual labor 

Handling Revisions 

Finally the document is ready in 
preliminary form and Is sent to the 
various contributors for approval. It is 
subsequently returned with a number 
of changes, some of which are sub¬ 
stantive. (Due to a design change in the 
product, for example, an entire new 
section might be required in one 
chapter.) 


Under the old system, these revisions 
would have taken a great deal of time 
because they necessitated reformatting 
the entire document. The technical 
writer had to insert the required 
changes in the original manuscript and 
make copies for the next review cycle. 
He or she would have had to include 
a copy of the original manuscript so 
that reviewers could compare the re¬ 
vised manuscript, paragraph by para¬ 
graph. with the original manuscript. 

The technical document processor 
combines both the new and the old 
manuscripts in such a way as to in¬ 
dicate only those words and sentences 
that differ between the two documents. 
The recently added text is underlined, 
and text that has been deleted is in¬ 
dicated by a line struck through it. As 
a result the reviewer has only a single 
revised document to read, and all the 
changes are immediately obvious. 

The final task of the technical writer 
is to produce a table of contents, a list 
of tables and figures, and an index. The 
technical document processor pro¬ 
duces these items automatically and 
updates them as changes continue 
throughout the writing process. The 
last step is to select fonts and type 
sizes for the final output of the docu- 
menn When this step is complete, the 
technical document processor outputs 
the document, complete with tables, 
figures, and graphics, in camera-ready 
form. 


C/i£?ries Weston 15 a BYTE technical editor and 
former technical writer He can he reached at 
BYTE. One Phoenix Mill lane, Peterborousk 
NH 03458. 


moved around within a section, and 
sections can be moved throughout a 
document. 

Other types of text-move opera¬ 
tions. such as moving a block, col¬ 
umn. or table to another section, re¬ 
quire a cut-and-paste procedure. 

Tables 

Manuscript includes a table editor 
that vastly simplifies the task of enter¬ 
ing, revising, and formatting tables. 
And since columns are one of the 
structural elements of the system, 
they can be manipulated in a variety 
of ways. They can be moved around; 
for instance the second and third col¬ 
umn of a table can be interchanged. 
Their widths can be changed, and the 
attributes of text (bold, italic etc.) 
within a column can be changed. A 
particularly nice feature of tables is 
the variable-width column, which 
always expands to the right or left 
margin: this makes documents look 
neater when they are printed but 
doesn't require that you know what 
the margins will be when you con¬ 
struct the table. 

The table editor also lets you 
specify the borders to be used (single 
or double lines) and allows individual 
control of the line type for interior 
and exterior column borders. 

Once a table is set up, entering data 
into it is very easy. You can enter all 
of the information that belongs in a 
given cell (row-column intersection) 
and then move to another cell in the 
same row or column and continue 
entering the text. Manuscript adjusts 
all the table rows and borders to ac¬ 
commodate cells of different sizes. 

Mathematical Equations 

Manuscript has a command language 
for specifying mathematical formulas 
and equations. When output to a 
printer, the equations appear in prop¬ 
er form. For instance the command 

\ equation ’'x=[-b-i--root[b super 

2-4ac]]over[2a]" \ 

produces the quadratic formula 
-b ± - Aac 

X - -- 

2a 

(See figure 2 for other examples.) 

icoHiifiued) 


NOVEMBER 1986 - BYTE 95 









LOTUS MANUSCRIPT 


The formula specification language 
allows you to use uppercase and 
lowercase Greek letters and a com¬ 
prehensive set of mathematical sym¬ 
bols. Eight distinct bracket types are 
available; they are automatically sized 
to fit the expressions they enclose. 
Manuscript automatically puts vari¬ 
able names (Greek or alphabetic) in 
italic type, leaving other formula text 
in roman, or standard, type The sub¬ 
language includes a method for speci¬ 
fying matrix layouts and for stacking 
equations. 

Footnotes, index, and table 

OF CONTENTS 

Manuscript can generate an index, 
table of contents, table of figures, 
table of tables, and footnotes without 
your having to keep track of section 
and page numbers manually or hav¬ 
ing to number footnotes manually. 


Footnotes and cross-references are in¬ 
dicated on the display by a special 
marker character. A keystroke ex¬ 
pands the marker to let you see and 
edit the footnote or reference. 

Word-Processing Features 

Manuscript offers an ample selection 
of word-processing tools. Single- and 
double-keystroke commands control 
cursor movement by character, word, 
line, and screen, as well as by the 
structural elements of columns, sec¬ 
tions. and the beginning and ending 
of the document. Single-keystroke 
commands are also available for de¬ 
leting the individual structural ele¬ 
ments of a document. Deleting or 
copying sentences or arbitrary se¬ 
quences of text requires that you 
select the delete or copy function, 
highlight the text, and press Return. 

The editor offers both insert and 


overstrike mode for entering text. 
Global search and replace operations 
offer a few extra features, such as the 
ability to search for a phrase with a 
certain attribute. Forinstence. you can 
search for all instances of Note: when 
the word is set for boldface and 
change them to Notice: in italic. It is not 
possible, however, to search for all 
words that are in boldface; you must 
specify a character string in addition 
to any attribute. Wild-card searches 
are not available in Manuscript. 

Manuscript does not allow control 
characters to exist in documents, with 
the exception of carriage returns and 
tabs. You can search for these two con¬ 
trol characters. 

USER Interface 

Manuscript's user interface presents 
a good compromise between the 


Step Two, Curve Fitting 

Curve-fitting templates are available for 1-2-3, but below a procedure for a second order least 
squares regression is given. 

Second Order Curve Fitting 

In a second order estimate the data is fitted to an equation of the form nxi=-«i?+jnf,+c in this case 
if we let be each data sample and n be the actual temperature for that sample, the best fit 
will be obtained when: 

is minimized. To solve for A, B, and C requires a knowledge of differential calculus. The 
results are: 

y"(Xi)=AX^ + BX; + C 


where: A - 0.00528 B = -l.OS C = 164.7 


Partial Sample Data Table and Regression Values 


Data 

Actual 

Data 

Actual 

Data 

Actual 

18 

179 

26 

147 

34 

132 

20 

163 

28 

142 

36 

129 

22 

157 

30 

138 

38 

126 

24 

152 

32 

135 

40 

123 


Figure 2: Equations and tables in Mowuscripi. 
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ROYCE 


lb understand what n means 
to get a Cedea dtat medem tor $445, 
we present this vtsuat aid. 


Hu too often something with an incredibly 
high reputation for quality also comes with an 
incredibly high price tag. And that’s what makes 
the price of a Codex 2400 bps dial modem hard 
to believe. 

Because our 2230 Series of 2400 bps modems 
is made to the same exacting standards as other 
Codex modems. Modems that have earned such a 
reputation for quality, they are preferred by more 
experienced data communications managers than 
any other brand. 

Yet the prices of the 2230 Series 
start at just $445. 

The 2230 Series provides out¬ 
standing performance, reliability, and 
flexibility. They are all full duplex 
2400 bps modems that operate synchro- 

Vi$it the Codm booth aiTCA {ScptcmtKr 2J-2S); CMA jQctciIbcT A-IO}; and Info (October 
See us at the Motorola/ISG booth at CQMDEXt November tO'l4. 



nously or asynchronously with a unique auto dial 
feature that supports virtually any computer. 

Plus they’re Hayes compatible and are available 
as standalone units or as dual modem cards that 
pack two modems on a single card for maximum 
space savings. 

Obviously, if you want to get a Rolls Royce 
for $445 you’ll have to use your imagination. But 
to get a Codex dial modem for $445, all you have 
to use is your telephone. For more informa¬ 
tion call us at 1-800''426''1212 Ext* 
234* Or write Codex Corpi>ration, 
Department 707-34, 20 Cabot 
^■Boulevard, 


, Mansfield, 
assacb use tts 
' 02048. 


codex 


MOTOROLA 


rfiMiMCiU w4iJ ^ die iiwdenirki-Dd' lac. Cadtx ii i indlMAAfk Cod^ CorponiJiFTi. 
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Lotus Manuscript 
Type 

Structured document processor (includes 
spelling checker) 

Company 

Lotus Development Corporation 
55 Cambridge Parkway 
Cambridge, MA 02142 
(617) 577-8500 

Computer 

IBM PC and compatibles, requires MS- 
DOS version 2.0 or higher and 512K 
bytes of RAM; hard disk required 

Printer Support 

Apple LaserWriter; Hewlett-Packard 
ThinkJel and LaserJet {all font cartridges); 
Epson LJQ-1500, FX-SO/IOO. FX-85, FX-286; 
IBM Proprifiler Quietwriter, and Graphics 
Printer; Okidata ML92, MIJ93, ML193. and 
ML293: Toshiba 1300 series and P351; 
Diablo 630; NEC 3550: other PostScript 
printers; other printers to be announced 

Documentation 

Reference manual and tutorial 

Price 

$495 


needs of expert users and the needs 
of novices. You can specify most 
operations by moving the cursor 
through a series of menus or by one 
or more keystrokes. When you have 
to input a variable parameter, the pro¬ 
gram offers a pop-up data-entjy menu 
showing the various options available 
for that field. An experienced user 
can simply type in the needed param¬ 
eter without stopping to look at the 
options, 

A context-sensitive help facility 
makes it possible to use Manuscript 
without relying on printed reference 
materials. Pressing the FI key calls up 
a help screen appropriate to the cur¬ 
rent operation. 

Utilities 

Manuscript includes an 80.CX)0-word 
spelling checker from Proximity Soft¬ 
ware. The same package is integrated 
into Lotus Symphony, The spelling 
checker lets you create and maintain 
your own auxiliary dictionary, which 
would be essential in many of the 


technical fields for which Manuscript 
is intended. 

An important feature for technical 
writers in large organizations is Manu¬ 
script's document comparator This 
utility program compares two ver¬ 
sions of the same Manuscript docu¬ 
ment and prints a reconciled text 
showing how the later document dif¬ 
fers from the earlier one. inserted 
materiai is underlined, and deleted 
material appears with a '^strike out" 
line through it. Revision bars In the 
margin highlight lines that contain 
changes. 

Importing and Exporting 
Data 

Switching to a new word-processing 
program might be impractical if none 
of your existing text files could be 
ported over to the new system. 

Manuscript can read any ASCll-en- 
coded text file: however, control char¬ 
acters other than tabs, carriage 
returns, and linefeeds may cause 
problems and should probably be re¬ 
moved before the file is imported. For 
instance, printer control codes should 
not be included in a text file to be im¬ 
ported by Manuscript. Extended 
ASCII characters (codes greater than 
127) should also be removed. 

initially. Manuscript puts the im¬ 
ported ASCII text into a structured or 
unstructured document (your choice}, 
in the former case paragraphs 
become separate blocks in the latter 
case, you must break up the blocks 
manually. In both cases, you must 
define your own section boundaries 
between the blocks. 

Manuscript can import two other 
forms of text files: DCA and Think- 
T^nk. DCA (document content archi¬ 
tecture) is an IBM structured-docu¬ 
ment standard used in a number of 
systems: these documents retain their 
structure and can be revised when im¬ 
ported into Manuscript. ThinkT^nk is 
a popular outliner and was one of the 
early modeis for Manuscript. (The 
product's code name was SOL. an ap¬ 
parent acronym for scientific outlinen) 

Manuscript also lets you export 
documents in ASCII and DCA formats. 
Exported IXA documents retain their 
structure when read in by DCA-con- 
forming programs, but Manuscript 


features not supported by the DCA 
system are lost rn the process. Ex¬ 
ported ASCII documents resemble 
the text as it appears on the screen 
in terms of indentation and carriage 
returns. 

Manuscript can incorporate a vari¬ 
ety of graphic images into a docu¬ 
ment: Lotus PIC, PostScript (for out¬ 
put to PostScript devices only), and 
bit-map files. For example, a pie chart 
could be included in a Manuscript 
document with the command 

\ picture piechart,pic width=rm\ 

The width = rm parameter forces the 
graphic to be scaled so that it extends 
out to the right margin. Other scaling 
and sizing tools are available. 

The files must contain the proper 
header information, so not every 
graphic file is automatically loadable. 
Some processing or conversion might 
be necessary. 

Lastly. Manuscript can accept 
spreadsheet data in the Lotus 1-2-3 or 
Symphony format. Such data can be 
converted into a true Manuscript table 
structure or input as a simpler table 
in which tab characters separate the 
columns. 

Output Quality 

Manuscript outputs at highest quality 
and performance to devices equipped 
with a PostScript interpreter, such as 
Apple's LaserWriter, Based on the for¬ 
matting specified in a document. 
Manuscript prepares the necessary 
PostScript commands for generating 
both text and graphics. 

Outputting to non-PostScript devices 
is done through a set of custom 
drivers, one for each device. For text 
output, the drivers operate the 
printers in text mode, that is. using the 
printers' built-in character sets. 
Graphics mode is used only to gen¬ 
erate special characters in formulas 
and for graphic images and table 
borders. 

The advantage of this system is 
speed and quality of output; printing 
in text mode is much faster than print¬ 
ing in graphics (bit-image) mode. A 
printer's built-in character set is 
typically better designed than a bit- 
image character set can afford to be 
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__ ^ The C for Microcomputers 

“.I I—C» PC-DOS,MS-DOS,CrM-8f>.Macint(Bh. Amiga, Apple II. CP/M-80, Radio Shack, 

Commodore, XENIX, ROM, and Cross Development systems 


MS-DOS, PC-DOS, CP/M-86, XENIX, 

soae/soxsa rom 

Manx Aztec C8€ 

“1 aimptier that has many str^igihs ... quite valuable 
hr sm<yas wvtrk " 

Computer L^guage review^ February 1985 

Great Code; MaoK Aztec C86 generates fast esecutmg 
compact cod& The benchmark r^ults below are from a 
study conducted by Manx. The Dhr>'stone benchmark 
(CACM 10/S4 27:10 pl018) n>easnres perfbnnaoce for a 
systems solhvare mstruction mix. The results are with* 
out register variables. With register variables^ Manx. 
Microsoft and Mark Williams run proportionately faster. 
Lattice and Computer Innovations show no improve¬ 
ment 



Execution 

Time 

Code 

Size 

Compile/ 
Link Time 

Dhrystone Benchmark 
Manx Aztec C86 3.3 

34 secs 

5,760 

93 secs 

Mijcrosoft C 3.0 

34 secs 

7J46 

119 secs 

Gptimj^Kd C86 2.2tiJ 

53 secs 

11,009 

172 secs 

Mark WilBains 2.0 

56 secs 

12,980 

113 secs 

Lattice 2.14 

89 secs 

20,404 

117 secs 


Great Features; Manx Aztec CS& is bundled with a powerful 
anay of well documented productivity tools, hbrary routines 
and features. 

Optimized C compiler Symholic [>ehiigger 

AS86 Macro Assembler LN86 Overlay Linker 

80186/80286 Support Librarian 

8087/80287 Sensing Lib Pmfiler 

Extensive UNIX Library DOS, Screen. & Graphics Lib 

laige Memory Model Intel Objod Option 

t (vi) Source Editor < CP1/M-S6 Library < 

ROM Support lockage < INTEL HEX Utility < 

Library SouKe Code < Mixed memory models *c 

MAKE, Dl FF. and GREP < Source Debugger -c 
One year of updates < Q^M-S6 Library < 

Manx offers two commercial devebpnnent systems. 
Aztec C86-C and Aztec C8&-cL Items marked -c are 
special features of the Aztec CS6-c system. 

Aztec CS6-C Commercial System $499 

Aztec C86-d Developer's System $299 

Aztec C86-P Personal System $199 

Aztec C86-a Apprentice System $49 

All sysfenu are upgradable by paying the difference 
in price plus SIO. 

Third Party Software: There are a number of high quaL 
ity support packages for Manx Aztec C36 for screen 
managenvent, graphics, database management, and soft¬ 
ware development. 

C-tree $395 Creenleaf $185 

PHACT $250 PC-Unt $98 

HALO $250 Amber Windows $59 

PRE4: $395 Windows for C $195 

Windscreen $149 Fir^ime $295 
SnnScieen $99 C Util Lib $185 

PANEL $295 Plink-86 $395 


MACINTOSH. AMIGA, XENIX, 
CP/M-68K,68kROM 

Manx Aztec C68k 

^Library handling is very flexibic ... documentation is 
excellant ...the sheil a pleasure to work in . , Mows 
uway the competition hr pure comfjile speed .. . an ev- 
veiletii efhrtl' 

Computer Lar^age review, April 1985 
Aztec €68k is the most widely used commercial C com¬ 
piler for the Macintosh. Its quality, perfonnance, and 
completeness place Manx Aztec C68k in a position be¬ 
yond comparison. It is available in several upgradable 
versbns. 

Optimized C Creates Clickabk Applications 

Macro Assembler Mouse Enhanced SHEIJ. 

Overlay Linker Easy Access to Mac Tbolbox 

Resource Compiler UNIX Library Functions 

Debuggers Terminal Emulator (Source) 

Librarian Cl^ Detailed Documentation 

Source Editor DStuff Library 

Mac Ham Disk -c UniTools (vi,make^iff,grep) -c 

Library Source -c One Year of Updates -c 

Items marked -c are available only in the Manx Aztec 
C86^c system. Other features are in both the Aztec CSfrd 
and Aztec C86*c systems. 

Aztec C68k-c Commercial System $499 
Aztec C68d-d Developer’s System $299 
Aztec C68k-p Personal System $199 
C-tree database (source) $399 

AMIGA, CP/M-68k, 68k UNIX call 

Apple n, Conunodore, 

65n, 65C02 ROM 

Manx Aztec C65 

*The AZTEC C system is one of ihe finest software 
packages t have seen'* 

NIBBLE review, July 1934 

A vast amount of business, consumer, and educational 
software \s implemented in Manx Aztec C65. The quality 
and comprehensiveness of this system is competitive 
with 16 bit C systems. The sy’Stenn includes a hill optim¬ 
ized C compiler, 6562 assembler linkage editor, UNIX 
Ubrary, screen and graphics lUiraries, shell, and much 
morcL The Apple II version mns under DOS 3.3, and 
ProDOSi Cross versions are available. 

Tlie Aztec 065-c/128 Commodore system runs under 
the C128 CP/M environment and generates programs for 
the C64, 028, and CP/M environments. Call for prices 
and availability ol Apprentice, Ikrsotial and Developer 
versions for the Commodore 64 and 128 machines. 

Aztec Ce5< ProDOS & DOS 3*3 $399 

Aztec C65-d Apple DOS 3.3 $199 

Aztec C65-P Apple Personal system $99 
Aztec C65na for learning C $49 

Aztec C65-C/128 C64, 028, CP/M S399 

Distribution of Manx Aztec C 
In the USA, Manx Software Systems is the sole and ex¬ 
clusive distributor of Aztec C. Any telephone or mail 
order sales other than through Manx are unauthorized. 


Manx Cross Development Systems 

Cross developed programs are edited, compiled, assem¬ 
bled, and linked on one machine (the HOST) and trans¬ 
ferred to another machine (the TARGET) for execution. 
This method is useful where the target machine is slower 
or more limited than the HOST; Manx cross compilers 
are used heavily to develop software for business, 
consumer, scientific, industrial, research, and education¬ 
al applications. 

HOSTS: VAX L^NIX (S3600), PDP-11 UN1X(S2000), MS- 
DOS (S750). CHM ($750), MACINTOSH ($750), 
CP^M^k ($750), XENIX ($750). 

TARGETS: MS-DOS, CP/iVl-86, Macintesh, CP/M-68k. 
CH/M-SO, TRS-80 3 & 4, Apple If, Commodore C64, 
8086/80x86 ROM, 68xxx ROM, S080/8(^5/Z30 ROM. 
65xx ROM. 

The first TARGET is included in the price of the HOST 
system. Additional TARGET'S are $300 to $500 (non 
VAX)orSl000(VAX). 

Call Manx for information on cross development to the 
68000, 65816, Amiga, 028, CP/M-68K, VRTX, and 
others. 

CF/M, Radio Shack, 

8080/808S/Z80 ROM 
Manx Aztec Cn 

'Tt^had a ht of experience mih different C compilers 
but the Aztec C80 Compiler ufid l^ifesstonul Develop¬ 
ment System is the best Tve seeji.” 

80'Micro, December, 1934, John B. Harrell HI 

Aztec C n-c (CP/M & ROM) $349 

Aztec C n-d (CP/M) S199 

C-tree database (source) $399 

Aztec C80-C (TIB-80 3 & 4) S299 

Aztec C8<Ld (TRS-80 3 & 4) $199 

How Tb Became an Aztec C User 
Tb become an Aztec C user call 1-800-221-0440 or call 
1-800-832-9273 (SOOTEC WARE). In Ni or outside the 
USA call 201-530-7997. Orders can also be telexed to 
4996812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 07701. 

How Tb Get More Information 
Ih get more mformation on Manx Aztec C and related 
products, call 1-800-221-0440, or 201-530-7907, or vrrite 
to Manx Software Systerns. 

30 Day Guarantee 

Any Manx Aztec C development system can be return¬ 
ed within 30 days for a refund if it hiiis to meet your 
needs. The only restrictions are that the original pur¬ 
chase must be directly from Manx, shipped within the 
USA, and the package must be in resalabk condition. 
Returned items must be received by MaiLX within 30 
days. A small restocking ke may be required. 

Discounts 

There are special discounts available to professors, 
students, and consultants. A discount is also available on 
a "trade in" basis for users of competing systems. Call for 
infnmtation. 

Inquiry 196 


lb order or for information calh 

800-221-0440 
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LOTUS MANUSCRIPT 


without using up a great deal of mem¬ 
ory. 

The disadvantage of this system is 
that documents can't be printed out 
in the same manner on all devices. For 
instance a document being prepared 
for a PostScript device may have 
specifications for large headings in 
four different typefaces (Times 
Roman, Courier, Helvetica, and Sym¬ 
bol). Before that document is printed 
on an Epson FX-80. the specifications 
must be changed to accommodate 
the limited type sizes and faces avail¬ 
able with that printer. 

When you start Manuscript a setup 
menu lets you specify the printer you 
will use. The choice you make deter¬ 
mines what typefaces Manuscript will 
offer you. Manuscript allows up 10 dif¬ 
ferent faces, though few printers will 
actually make that many available 

Tb print a document using a device 
other than the one originally speci¬ 
fied, you simply change the typeface 
map using a global typography menu 
or let Manuscript make the conversion. 

Requirements 

Manuscript runs on MS-DOS versions 
2.0 and higher. It requires at least 
512K bytes of RAM and a hard disk. 
(If you have very large documents. 


you probably need a hard disk any¬ 
way fust for document storage.) 

The program uses standard BIOS 
functions for keyboard input, and thus 
Lotus programmers say it should be 
compatible with memory-resident 
programs like SldeKick and Spotlight 
(a product Lotus acquired when the 
company purchased Software Arts), 

Manuscript supports the use of an 
extended memory board, enabling 
you to use memory in excess of 640K 
bytes. A document spooling scheme 
allows extended memory, RAM disk, 
hard disk storage, and even floppy 
disk storage to be treated as RAM for 
handling very large files. 

The system provides specific sup¬ 
port for various display cards, includ¬ 
ing IBM s monochrome color graph¬ 
ics, and enhanced color graphics 
boards and the Hercules Graphics 
Card and the new Hercules Graphics 
Card Plus. The latter card makes it 
possible to display the following text 
attributes on the screen: normal, 
bold, underlined, italic, superscript, 
subscript, and strike-through. If the 
system you are using can't display all 
these attributes, a field on the dis¬ 
play's status bar shows the attributes 
of the text at the current cursor 
location. 
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Figure 3: prmew option displays text and graphics as they appear 

on tfie page, at various levels of magnification (graphics card required). 


Manuscript will support use of a 
wide variety of popular laser, ink jet, 
and dot-matrix printers (see the At a 
Glance box on page 98). 

Manuscript Output v& 
Typesetting 

A Manuscript document printed on a 
LaserWriter cannot literally duplicate 
the quality of a typesetter. For one 
thing, the 30Odot-per-inch resolution 
of laser printers does not match the 
quality obtained when using a 1200- 
dot-per-inch typesetter. 

It's true that Manuscript could be 
used to drive a PostScript-equipped 
typesetting machine, but the end 
result would still not duplicate what 
you would expect from a professional 
typesetter. Manuscript is unable to 
provide all the typesetting subtleties 
like kerning and loose and tight lines. 
When Manuscript underlines a word, 
the underline goes right through any 
descenders that appear on the line, 
contrary to typographic aesthetics. 

These kinds of problems can be 
worked out through PostScript com¬ 
mands; unfortunately Manuscript 
doesn't let the user enter PostScript 
commands directly On the positive 
side. Manuscript does give you access 
to all of a printer's characters, some 
of them through the use of special 
backslash sequences. In this manner, 
one can obtain em dashes, en dashes, 
minus signs, opening and closing 
quotes, and ligatures (combined let¬ 
ters such as 1 IT, and fi). 

Partial WYSIWYG 

Manuscript is not a true "what you 
see is what you get" editor. Because 
it supports varying point sizes and 
typefaces dependent on your printer 
and because it allows you to incor¬ 
porate graphics into documents, pro¬ 
viding a WYSIWYG system would en¬ 
tail operating the screen in graphics 
mode, Lotus designers chose to re¬ 
strict the editor to the text mode (no 
graphics) during editing for one sim¬ 
ple reason: speed. Tksks like scrolling 
and redrawing take far longer in 
graphics mode than in text mode. 

The editor does let you see some 
of the attributes of the finished prod¬ 
uct; indentation, the appearance of 
columns and tables, and the presence 
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LOTUS MANUSCRIPT 


Technical Word 
Processor Checklist 

□ Does the system let you integrate text and graphics into the hard copy? 

□ Does it offer a way to specify mathematical and scientific formulas? 

□ What is the limit on document size? 

□ Does the product let you use extended memory? 

□ Does it recognize hierarchical document structure? How many levels? 

□ Does it let you see an on-screen facsimile of the document, or does It have 
a preview facility? 

□ What types of files can it import and export? 

□ Does it allow you to sort sections based on their headings? 

□ How fast does the word processor print a document? H'y a document that 
includes a graphic image, all table, and mathematical formula, Compare the 
speed on a laser printer and a dot-matrix printer 

□ How fast does it load and convert an ASCil text file? 

□ How fast can you go from the beginning to the end of a very large docu¬ 
ment (several hundred pages)? 

□ Does the system allow you to set up templates defining the formats for the 
various structural levels within a document? 


of section tags and numbers, for ex¬ 
ample. The attributes and elements 
you do not see on-screen are natural 
page and line breaks, graphics, font 
sizes, line spacing, and formulas. 

Manuscript includes a page preview 
utility that lets you see the document 
on-screen in graphics mode before it 
is printed. The utility scales the out¬ 
put so that one page fits on the 
screen. A magnification window gives 
you a close-up of any part of the page. 
Tfext, graphics, tables, and formulas 
appear in these page previews. This 
function is available only on systems 
with a graphics card (see figure 3). 

In the area of word processing, 
there’s room for improvement. The 
pop-up windows often block the por¬ 
tion of the text you are working on, 
making it difficult to complete the 
dialogue required by the pop-up 
menu. For instance, when you want to 
make a global replacement, you might 
need to glance back at the text to see 
how a word is spelled or what its at¬ 
tributes are. You can’t see the word 
because the menu is covering it up. 

The word-processing interface is not 
consistent throughout Manuscript. 
For instance, when you’re editing a 
document. Control-arrow advances to 
the next word. But when you’re enter¬ 
ing text to a menu field. Control-arrow 
has no effect. 

I wish Manuscript had more flexibili¬ 
ty in the area of global searches. For 
example, it would be handy if you 
could search for all carriage returns 
and insert a block or section divider 
wherever one was found. This would 
simplify the process of converting an 
unstructured document to a struc¬ 
tured one (the automatic conversion 
of paragraphs to blocks during file im¬ 
portation is a step in the right direc¬ 
tion). 

Keyboard macros would also be a 
nice feature, although Lotus says you 
can use keyboard enhancer programs 
with Manuscript if your system has 
sufficient memory. 

Suggestions for Testing 
Manuscript 

I tested a preliminary form of Manu¬ 
script. Thus it is not fair or meaningful 
to record any benchmark results here. 
However, by the time you read this. 


the first release of the product should 
be out. 

Lotus believes it is creating a new 
product niche with Manuscript: PC- 
level technical/professional word pro¬ 
cessing. No doubt other companies 
will follow with new products for this 
field (or new features for old prod¬ 
ucts). The text box on this page gives 
a checklist to help you evaluate word 
processors. 

Personal Reactions 

After a week’s experience using a 
preliminary version of Manuscript, 1 
am enthusiastic about its potential for 
writers. It encourages a rapid, free- 
flowing style of writing and lets you 
put down your thoughts as they occur 
to you, without worrying whether the 
sequence is ideal from an organiza¬ 
tional standpoint. Later, you can move 
the ideas around to fill an outline. 

Manuscript is also a good tool for 
people with writer's block, because it 
encourages you to start writing, if only 
by producing a rough outline of what 
you intend to write. By successively 
refining the outline, you may discover 
that what seemed to be a formidable 


task has been transformed into a 
series of manageable short topics. 

The produa’s strongest points are 
its structure cognizance, its ability to 
integrate text and graphics in a 
printed document, its support for 
PostScript devices, and its convenient 
user interface. On the basis of stan¬ 
dard word-processing features, it is 
acceptable but not revolutionary. Pre¬ 
sumably, Manuscript will be used by 
people who work with computers a 
lot—at least for word processing. 
These kinds of users tend not to mind 
a little product complexity if it gives 
them more control and convenience. 

Many people will probably consider 
it a fault that Manuscript does not 
provide a "what you see is what you 
get" interface. And for shorter docu¬ 
ments where speed of access is not 
so important, a WYSIWYG system 
might indeed be preferable. But for 
writers who must assemble large 
volumes of information from various 
sources and fit it all together into an 
organized whole, the decision to favor 
speed of operation over on-screen 
graphics will almost certainly be 
welcome, ■ 
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Quite incredible. 

The IBM Proprinter XL. Under $800. 









For under $800, the Proprinter XL packs an incredible 
number of features into a single machine. 

It's the Hide carriage model of the Propr inter and it 
attaches to most personal computers. 

The Proprinter XL lets you print spreadsheets (see 
below) on paper up to inches wide. It lets you print 
on standard computer paper, too. And, without removing 
the computer paper, you can easily feed envelopes or 
single sheets through a separate slot in the front. You 
can also switch between fast-draft and near-letter-guality 
modes with the touch of a button (what you're reading now was printed on a Proprinter XL). 
You can even do graphics. But the best thing is, you can do all this—and uiore—for less than $800. 
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FEB 


MAR 


J,V, ALLEN & SON, INC* YEARLY SALES (THOUSANDS) 
APR MAY JUN JLIL AUS SEP 


OCT 


Region 1 
Region E 
Region 3 
Region 4 
Region 5 
Region 6 
Region 7 
Region B 
Region 9 
Region 10 
Region 11 
Region IS 
Region 13 
Region 14 
Region 15 
Region 16 
Region 17 
Region 16 
Reg i on 19 
Region BO 


543.33 

135.34 
BS3*3B 

1B*34 
33S*IS 
09*34 
99 * 36 
65*34 
13*43 
96*45 
143.67 

3S5.43 
S43*78 

540.11 
436*49 

357.36 
39B*43 
431.SI 
35.66 
146*73 


S53*S1 

135.34 
534*56 
B1 *43 
343.56 
91 *S3 
100,54 
66*37 
15*36 
97*3B 
144,38 
3S6.46 

545.11 
540.73 

433.8S 
35B_57 
393*41 
433*93 

35.81 
146*99 


855.45 

137.45 
554.18 

83.45 
345.76 

93.46 
101*45 

66*90 
14*90 
9B*49 
146*47 
386*96 
811*36 

541.43 
435.99 

353.11 
311.B4 

434.85 
35.90 

147.36 


861.34 
140-43 

555.11 
B4.9B 

347.87 
94*56 
101.90 
67.15 
16, U 

99.31 
140*73 
354 * 3E 
501*90 
543 - 95 
446-93 
353 * 90 

316.93 
435*86 

36*31 

147.93 


873*88 
141*67 

567,53 
55*35 
349*65 
95*45 

108,83 
67*36 
16*70 
100*11 

149.34 
318*59 


36* 11 
148*91 


880.18 
146*76 

570,53 
30-9B 
354.33 
96.67 
108.09 

60,53 
17.35 
101*83 
151*83 
315*46 

554.31 
544*99 

458,83 
355*55 
335*34 
436*31 
36.04 
149.38 


808.34 

148.34 
874*35 
145*90 
355*53 

97*59 
108,89 
69*41 
10*35 
tOl*90 

158,53 

350,81 
553,47 

545.37 
453.70 
356,56 
334 * 59 

436.85 
35 * 90 
158*58 


884.98 
146,33 
876,75 
156*90 
357.09 
9B.31 

103.83 
70*18 
10,54 

105.38 
153*88 

338,87 
559*31 
543*79 
455*39 
357*41 
335*50 


891,43 
149*08 
579-65 
17B*B9 
361 * 18 
99*09 

104,81 
70*78 
18*99 

108,87 
155*70 
338*91 

531,35 
540,73 

456.31 
350 * 35 
335.99 
437.97 
36.08 
154,51 


893,55 
151*43 
505*15 
510*81 
338*18 

101,45 
104*33 
75.65 

19.45 

103.81 
159.65 
335,15 
539 
549 
468 
359 
33B* 

430.38 
36,69 
154,79 


899 
164 
584 
212 
31 ] 
lOll 
104 
73 
80 
104 
163 
334 


TOTAL 


6350,19 4411.55 4336*36 4397*05 4561*80 4467,34 4440,54 4496,79 4551*03 4509*78 4611 








Incredibly quiet. 

The IBM Quietwriter’Printer Model 2, 


PEC 


TOTAL 


3B61.51 
1700.45 
3193.9B 
1E74.at 
4101.£9 
1163.06 
032.57 
146.EO 
1E1E.E5 
1831.90 
3953.34 
E745.59 
6535.65 
5414.70 
4204.56 
4103.53 
5E37.3S 
437.82 
1812.29 
941,69 


r 16 55500*45 
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The "Quietwriter” 

Printer Model 2 prints 
as crisply as a top-of- 

the-Une IBM typewriter ^ 

(what you're reading now • ■«?- ■' J 

was done by a Model 2). 

Even so, it prints so 
quietly you may have to 
remind yourself it's on. » 

The Model 2, which - 

attaches to most personal 
computers, is terrific 
for creating first-rate 

presentations and reports. _ 

With the right software, it lets you merge text and 
graphics. It lets you print on single sheets, company 
letterhead, or even on transparencies to use on overhead 
projectors. And there's an optional paper feeder to 
help you print multi-page reports with ease. 

But the best thing is, you can do all this—and 
more—at just above a whisper. 


Soil Whisper "'Quletwrlter" Private Office 

For free literature on our growing family of remark¬ 
able personal printers —or for the authorized IBM 
dealer nearest you— caU 1 800 IBM-2468, Ext. CP/104. 
Or contact your IBM marketing representative. 




Personal Printers. 
The Finishing Touch. 


Inquiry 1S6 























Softsirip 

COMPUTER READABLE PRII^ > 


NOW! TRANSFER DATA - 
PROGRAM TO PROGRAM WITH 
SOFTSTRIP*. 

Now you can move data between programs quickly and easily using 
SOFTSTRIP data strips. 

Using the Softstrip System, you can move data between computers and 
such programs as WordStar and MacWrite, dBASE and AppleWorks, 
Lotus 1-2-3 and Excel and ReadySetGo and many others. 


We've created a series of several dozen Application Notes on Softstrip data 
strips. These lead you through simple steps to make the file transfer as 
easy as possible, adding even more versatility to your personal computer 
when you purchase the SOFTSTRIP SYSTEM. The advanced system you've 
been hearing so much about. 


All you need to move data between programs is STRIPPER' 
$19.95 and the Softstrip System Reader at $199.95. 


For a complete list of Application Notes, contact your dealer or call Cauzin. 


NOVEMBER CASE HISTORY 


LIBRARY HI TECH JOURNAL and LIBRARY HI 
TECH NEWS, the world's leading source of 
information on library automation and information 
technology, are printing Softstrip data strips to 
make it easier for their readers to stay abreast of 
the vast amount of material published monthly. 

According to C. Edward Wall, Editor and Pub¬ 
lisher. LIBRARY HI TECH NEWS monitors more 
than 200 publications dealing with information 
with application to library operations. The newsletter Includes bibliog¬ 
raphies of books, conference reports and articles published in 
hundreds of other periodicals. 

The newsletter prints bibliographies in Softstrip data strip form. As 
Mr. Wall notes, this permits any library or information centerto build 
a valuable on-line data base of useful information. 

The data strips are ASCII based, and will operate with most of the 
information retrieval software developed for micro computers. 




software at 


LIBRARYHI TECH JOURNAL and LIBRARY HI TECH NEWS arepubtlsfied by Pierian Press. 
Box 1808. AnnArbor. Ml48106 (313) 434-5530 

Users’ Groups: Call for Special User Group Discounts. 

ACT NOW! Don’t delay. See your local Softstrip dealer or call us at 
1-800-533-7323. In Connecticut: 203-573-0150. 




Mill' 



m 


.. > 1 ' 




CAUZIN 

835 South Main Street 
Waterbury, CT 06706 
(203) 573-0150 


For Europe and Asia Contact: 
Softstrip International, Ltd. 

53 Bedford Square 
London, WC1 B3DP England 
01-631-3775 Telex: 263874SOFTST G 


This data strip contains 
IBMZMAC. a utility that 
runs on the IBM and 

converts an IBM file to 
Macintosh format. 


Inquiry 51 












































CiARClAS CIRCUIT CELLAR 


BUILD THE GT180 
COLOR GRAPHICS BOARD 

PART I; BASIC TECHNOLOGY 

BY Steve Ciarcia 


Achieve PGA resolution on the SB180 
at a fraction of the cost 


Graphics has more of a 
direct influence on user 
satisfaction than any other 
aspect of a computer. For 
the most part- CP/M and 
ZCPR3 users have been 
excluded from a club 
whose ranks are swelled by owners of IBM 
PCs, Ataris, and Apples. With the GT180, I 
will endeavor to rectify this inequity and 
present a high-performance graphics sub¬ 
system for the SB 180 that surpasses the 
graphics capabilities of most presently 
available computers at significantly less 
cost. Borland International has helped 
supply utilities that provide the basis for ad¬ 
vanced graphics software development. 

The GT180 (graphics technology for the 
SB180) is both an expansion board and an 
intelligent graphics system. As a plug-in 
peripheral to the SB180 XBUS. it adds Pro¬ 
fessional Graphics Adapter (PGA)-type 640 
by 480pixei coior graphics capability to the 
SB180. When mated with the SB180, the 
two-board set defines a low-cost SCSI/ 
RS-232C ported graphics terminal for any 
computer system (see photo 1). 

Those who use the GT180 as a general- 
purpose workstation have the ability to add 
modem graphics while retaining compati¬ 
bility with existing Z-System and CP/M ap- 
piication software The GT180 can also serve 
as an embedded graphics engine for stand¬ 


alone applications like a graphicsArideotext 
terminal a presentation graphics system, or 
image processing. Finally the graphics sub¬ 
system design core can easily be ported for 
application in non-SB 180 systems like IBM 
PC VME. Multibus, and S-100. In this case, 
the GT180 serves as a lowcost development 
tool for prototyping and bootstrapping the 
ported design. 

GT180 Overview 

The GT180 graphics specifications are com¬ 
pared to those of the IBM PGA and En¬ 
hanced Graphics Adapter (EGA), the Macin¬ 
tosh, Commodore's Amiga, and the Atari 
520ST in table 1. 

The key to the design is a recently an¬ 
nounced CMOS VLSI graphics processor, 
the Hitachi HD63484 ACRTC (advanced CRT 
controller), and two companion chips: 
GMIC (graphic memory interface controller) 
and GVAC (graphic video attributes con¬ 
troller). These are supplemented by a highly 
integrated CMOS Brooktree BT450 palette 
D/A converter: a 5i2K-byte frame buffer 
that can hold three screens of data as well 

Steve Ciarcia {pronounced "see-ARE-see-aii") is an 
electronics engineer and computer consultant with ex¬ 
perience in process control, digital design, nuclear in¬ 
strumentation, and product ctofopment. The author 
of several fioofes on electronics, he can he reached at 
RO. Box 582, Glflston&ury. CT 06033. 



COPYRIGHT © 1906 STEVEN A. CIARCIA. ALL RIGHTS RESERVED. 
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Table 1: The GT180 s graphics specifications are compared with those of other popular microcomputers^ 


GT180 GT180 Apple Atari Commodore IBM IBM IBM 

(TTL) (Analog) Macintosh 520ST Amiga CGA EGA PGA 

Resolution 640x400 640x480 512x350 640x200* 640x400 640 x 2001 640x350 640x480 

Colors 16 16/4096 1 16/64 16/4096 2 16/64 256/4096 

Oigita I/Analog digital analog digital digital analog digital digital analog 

Scan Mode noninterlaced noninterlaced noninterlaced noninterlaced interlaced noninterlaced noninterlaced noninterlaced 

Graphics 

Coprocessor yes yes no no yes no no yes 

‘Atari 520ST Is 320x200 with 16 colors or 640x200 with 4 colors or 640x400 monochrome, 
tIBM CGA is 640x200 with 2 colors or 320x200 with 4 colors or 160x100 with 16 colors. 


as a library of graphics objects like 
windows, fonts, or icons: and an IBM 
PC-compatible keyboard connector 
(see figure 1), 

The GTl 80 display resolution is 640 
by 480 pixels with 16 of 4096 colors. 
It can also be set to 640 by 400, 640 
by 3 50, 640 by 200, 320 by 200, and 
other resolutions by changing the ini¬ 
tialization parameters (the lower 
resolutions also require changing the 
crystal frequency). The GTl80 has 
both TTL RGBI (red-green-blue- 
intensity) and analog RGB outputs 


and can directly connect to a number 
of standard CRT monitors, for exam¬ 
ple the Princeton Graphics SR-12 and 
SR-I2P (see photo 2). 

The GTiSO is a big project that can't 
be easily explained in a few pages. As 
with any sophisticated computer pe¬ 
ripheral these days, the end product 
is a combination of hardware and 
software So that you can recognize 
the dividing line between these two 
camps and understand why I have 
built the GTl 80 as I have. I will begin 
with a description of basic graphics 
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Figure 1: A Mock diagram of the GTl 80. 


technology. This will also help those 
who may need a refresher course. 

The GTl80 project is spread over 
three months. Part I is devoted to the 
basic technology and understanding 
the hardware/software dividing line of 
a graphics peripheral. Part 2 presents 
the hardware and details the indi¬ 
vidual VLSI components. Part 3 gives 
an explanation of the GT180 Graphix 
Toolbox written by Borland Interna¬ 
tional and also demonstrates its appli¬ 
cation using Borland's CP/M-compati- 
ble Modula-2. 

CRT Basics 

while other display technology 
comes and goes, the dominant device 
remains the standard CRT. The under¬ 
lying technology has been driven by 
one of the most popular products of 
all time: the TV set. Many have pre¬ 
dicted the end of this glass dinosaur 
at the hands of other technologies 
(LCD, plasma, electroluminescence, 
etc.), but reports of the CRT's demise 
may be exaggerated. (I tend to use 
CRT to describe both the glass display 
tube and the entire terminal display 
unit with driver electronics.) 

The basic principle of CRT opera¬ 
tion is simple: An electron beam 
scans the CRT screen, which is coated 
with a phosphor. Where the beam hits 
the phosphor, light is generated. By 
varying the intensity of the beam, the 
amount of light generated changes 
accordingly In the simplest case 
(monochrome), the beam is either on 
or off—each point on the screen is 
either illuminated or not. 

The scanning pattern of the beam 
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is similar to the way you write with a 
pencil on a piece of paper. Starting at 
the top left corner, the beam scans to 
the right edge of the screen at which 
point the beam is brought back to the 
left edge of the screen, one line down 
from the top. This left-to-right scan¬ 
ning proceeds down the screen until 
the beam reaches the bottom right 
corner then the beam is repositioned 
at the top left comer and the whole 
process repeats. 

The process of repositioning the 
beam is called retrace. Repositioning 
from the right edge of the screen to 
the left edge on the next line down 
is called horizontal retrace. Reposi¬ 
tioning from the bottom right comer 
to the top left comer is called vertical 
retrace The beam is blanked (turned 
off) during retrace just as your hand 
is raised off the paper when you re¬ 
position the pencil. 

As you might guess, the signal that 
causes the CRT monitor to perform a 
horizontal retrace is called horizontal 
sync (HSYNC), and the signal that 
causes the CRT monitor to perform a 
vertical retrace is called vertical sync 
(VSYNC), An important point to real¬ 
ize is that the times at which horizon¬ 
tal and vertical retrace occur are the 
responsibility of the video-signal gen¬ 
erator and not the CRT screen or 
monitor electronics (see figure 2), 

It is important that the controller 
provide HSYNC and VSYNC timing 
within the limits specified by the CRT. 
Some CRTfe will self-destruct if sync 
timing is incorrect! In the case of a 
computer, the video controller sync 
timing is generally software-program¬ 
mable to allow for compatibility with 
different CRT^. This means the CRT 
has the distinction of being one of the 
few pieces of computer hardware that 
might be physically destroyed by soft¬ 
ware bugs. Read and heed! 

CRT Timing 

Scan timing involves a number of con¬ 
straints. First, the CRT phosphor, like 
a dynamic RAM. ne^s to be re¬ 
freshed. As soon as the beam passes 
a point on the screen, the image at 
that point will begin to fade. If the 
refresh period (time between con¬ 
secutive beam passes) Is too slow, the 

[contmued] 




Figure 2: Tbe electron beam scam the CRT much as you wouW u^rif^ on a piece 
of paper. HSYNC causes the beam to perform a koriwntal retrace: VSYNC causes it 
to perform a vertical retrace. 



Photo I: The GT180 board attached atop the new SBI80FX single-board microcom¬ 
puter. (Tfif SB180FX is an enhanced version of the SB 180, S^e the September 1985 
Circuit Cellar for a description of the SB180,) 
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the picture on the CRT changes, a 
ghost of the previous image persists. 
If the CRT is updated quickly detail 
is lost as each new image is superim¬ 
posed on the vestiges of the past 
images. 

Therefore the first major constraint 
can be characterized as the number 
of times the beam sweeps the entire 
screen per second (i.e. the number of 
VSYNCs per second). Its clear that 
faster is better, since a short-persis¬ 
tence phosphor (fast updating with 
no smear) can be used while avoiding 
the threshold of perceivable flicker 
Most commonly designers choose 60 
hertz (60 VSYNCs per second) 
because this provides a good perfor¬ 
mance. matches standard phosphor 
characteristics, and is easily derived 
from the 60-Hz component of the AC 
power line (within the U.S.). High-per¬ 
formance (and high-price) systems 
may offer faster vertical scan rates (i.e„ 
65-80 Hz). 

Since we want to sweep the entire 
screen, line by line, 60 times each sec¬ 
ond, a rough calculation shows that 
very high speed is required. After all, 
an enhanced screen (640 by 400) con¬ 
tains 2 56,000 dots. If we insist that the 
dots be refreshed 60 times a second, 
that means the video controller must 
transmit more than 15 million dots 
per second! 

The scanning technique discussed 
so fan in which each line on the 
screen is scanned sequentially is 
called noninterlaced. Tb ease the high¬ 
speed timing constraints, some sys¬ 
tems often use another scanning ap¬ 
proach: interlaced. In this scheme the 
beam still scans the entire screen at 
60 Hz. However, instead of scanning 
every line during a sweep of the 
screen, half the lines are scanned, re¬ 
ducing the amount of information that 
must be transmitted. In fact, conven¬ 
tional TVs use interlaced scanning; al¬ 
though the picture contains 525 lines, 
only half of them are refreshed each 
1/60 of a second. (Note: Actually not 
all lines are displayed on the TV 
screen: some contain supplementary 
information like closed captions for 
the hearing impaired and stereo 
audio.) 

If you've followed the previous dis¬ 
cussion, you may have deduced that 


Photo 2: T^^ nesoIutioH and 0 rapfiics capabilities of tfie SB 180 are best illustrated b^ 
borrowing a few bit maps from another computer, (a) A standard \ 6 -color Atari 
520ST bit-mapped picture 320- % 20Q-pixel resolution. the GTI80 

to a resolution of 640 by 400, four Atari pictures can be put on a screen. The 
result is sItowh in [b). The GT180 can be set to a display resolution as high as 720 
by 500, 


result will be an annoying flicker as 
each point cycles through the refresh- 
fade sequence. 

One solution is to use a special CRT 
phosphor characterized as long 
this means the phosphor 


fades more slowly, allowing longer 
times between refresh before flicker 
becomes noticeable. Unfortunately a 
phosphor with a persistence that is 
too long produces an effect that is iust 
as annoying as flicker: smear. When 
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TV sets must use a long-persistence 
phosphor to ensure that flicker 
doesn't occur The price you pay for 
the long-persistence phosphor is 
some smear but objects on TV are 
moving slowly enough so that the ef¬ 
fect is unnoticeabie. Unfortunately, 
the same cannot be said for computer 
images, in which operations like scroll¬ 
ing quickly highlight the smear effect. 
Generally speaking, high-performance 
computer displays use only noninter¬ 
laced scanning. 

Accepting the 60-Hz noninterlaced 
vertical scan, the other important CRT 
timing considerations include the 
horizontal scan rate and video band¬ 
width. Together, these three param¬ 
eters dictate the actual resolution (i,e, 
the number of dots that can be dis¬ 
played on the screen). 

As the vertical scan rate (60 Hz) cor¬ 
responds to the rate of VSYNC the 
horizontal scan rate corresponds to 
the rate of HSYNC. Given the con¬ 
straint of scanning all the lines of a 
screen in 1/60 of a second, you can 
see that for a given line width, the 
number of lines that can be displayed 
on the screen is directly related to the 
speed with which each line is horizon¬ 
tally scanned. For example, older dis¬ 
plays like the IBM CGA, which have 
a resolution of 640 by 200, use a hori¬ 
zontal scan rate of 15.75 kilohertz. 
Similarly displays with a resolution of 
640 by 400 have a horizontal scan 
rate of 31.5 kHz. 

The final CRT timing parameter is 
known as bandwidth or dot rate. This 
refers to the timing of the actual video 
signal that modulates the electron 
beam in the CRT. This is influenced by 
a number of factors, including the CRT 
video-signal input circuits and the re¬ 
sponse time and accuracy of the elec¬ 
tron gun. The higher the required res¬ 
olution. the higher the bandwidth 
needed. A 640 by 200 noninterlaced 
60-H2 CRT typically requires a band¬ 
width of about 1 5 megahertz, while 
a similar 640 by 400 CRT needs 
30-MHz bandwidth. 

Although CRTfe have a number of 
other timing parameters (like sync 
pulse widths), the three primary pa¬ 
rameters—vertical scan rate, horizon¬ 
tal scan rate, and bandwidth—along 
with scan mode (interlaced or nonin¬ 


terlaced) define the overall perfor¬ 
mance envelope. 

Monochrome vs* Color 

Previously, we assumed that a single 
scanning electron beam could take 
only two states: on or off. In fact, this 
is the case for a monochrome display 
like the Macintosh, Achieving a color 
display is an elaboration of the same 
basic scheme Tvo changes must be 
made: The CRT must be able to dis¬ 
play multiple colors, and the video 
controller must provide color informa¬ 
tion for each dot. 

The most prevalent technique for 
making color CRTfe (and color TVs) is 
to replace the single electron beam 
with three beams and to coat the CRT 
face with three phosphors. Each 
beam/phosphor is responsible for 
generating a different color: red. 
green, and blue. You can generate 
eight different colors by combining 
red, green, and blue For instance, you 
produce a white dot by turning the 
red, green, and blue beams on simul¬ 
taneously 

The video controller must also pro¬ 
vide three signals, instead of the 
single signal required for mono¬ 
chrome In fact, a fourth signal inten¬ 
sity, is often provided, giving the ef¬ 
fect of 16 possible colors instead of 
8. For example, white is red+green+ 
blue with intensity on: gray is red-h 
green-hblue with intensity off. This 
type of CRT is referred to as an RGBI 
monitor. 

Digital vs. Analog 

In the previous discussion, for both 
monochrome and color, the video sig¬ 
nal (one signal for monochrome, four 
signals for RGBi) was assumed to take 
one of two states: on or off. This is 
called a digital TTL monitor. 

An analog monitor adds the capa¬ 
bility to modulate the electron 
beam(s) to intermediate levels be¬ 
tween on and off. For a monochrome 
monitor (one video-input signal), this 
allows various shades of gray For a 
color monitor (three video-input sig¬ 
nals: R, G, and B). it allows various 
tints and hues. The visual results are 
much more pleasing than those of 
digital monitors. TV sets use this ap¬ 
proach. Moving upscale from mono- 


Tfie vertical scan rate, 
the horizontal scan 


rate, and the video 
bandwidth dictate 


the actual resolution. 


chrome to either digital color or 
analog color is lust a matter of more 
memory and more speed—no prob¬ 
lem in this era of Vl^l. 

The Frame Buffer 

[ have explained how a CRT turns 
video signals into pictures on the 
screen. Where does the video signal 
come from? 

In the case of a conventional TV re¬ 
ceiver, the video signal comes from 
a station transmitter and is captured 
by the receiver in the TV for display. 
The TV station transmits a continuous 
stream of display frames, eliminating 
any requirement for video-frame re¬ 
tention or buffering in the TV receiver. 

The computer holds a digital repre¬ 
sentation of the screen in a special 
memory called the frame buffer. Dis¬ 
play circuits in the computer extract 
and condition this video information 
to generate the video signal(s) re¬ 
quired to recreate the image on the 
CRT screen. A key part of this func¬ 
tion is para!lel-to-serial conversion. 
The display controller pulls a number 
of bits (8, 16, 32, or more) from the 
frame buffer at once and shifts them 
out as a serial video signal The shift 
clock is also known as the dot clock 
and corresponds directly to the CRT 
bandwidth discussed earlier. Tb 
change the image on the CRT—a pro¬ 
cess known as drawing—the drawing 
processor need only change the con¬ 
tents of the frame-buffer memory (see 
figure 3). 

Bit Mapping 

The simplest frame-buffer organiza¬ 
tion is called bit mapping. In this orga¬ 
nization, a bit (monochrome) or bits 
(color) in the frame buffer are pro- 
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vided for each dot on the CRT screen. 
The bits in the frame buffer map di¬ 
rectly to points on the CRT screen. 
The minimum amount of frame-buffer 
memory required is equivalent to the 
number of dots on the screen times 
the number of bits required to specify 
the color information for each dot. 

For a monochrome bit map, only 1 
bit is required for each dot on the 
screen. Thus, a 640 by AQO mono¬ 
chrome display requires about 32K 
bytes. For a 16-color RGBl display 
where each dot requires 4 bits of in¬ 
formation (R. G, B, and 1). a 640 by 
400 image requires about i28K bytes. 

Palette d/a Converter 

For a TTL RGBl color monitor it is 
easy to see that 4 bits (R, G. B, and 
1) are required for each dot on the dis¬ 
play. Furthermore, the system is totally 
digital. The frame buffer contains Is 
and Os. and the CRT itself accepts Is 
and Os (i.e, the CRT R, G. B, and 1 in¬ 
puts are either on or off). What is the 
difference between it and an analog 
RGB display? 

First, there is a difference in the CRT 


monitors themselves. In a TTL RGBl 
monitor, the three beams are either 
at a low or high intensity as defined 
by the state of the intensity signal. To 
achieve a greater variety of colors, the 
intensity of each beam is varied. In¬ 
stead of on/off TTL levels that would 
be applied to a TTL RGBl monitor, an 
analog RGB monitor is sent an analog 
voltage for each beam. 

Within the frame buffer, the color in¬ 
formation is still stored digitally, but 
each dot must now include the inten¬ 
sity settings for each beam as a 6-bit 
(64 colors), 9-bit (512 colors), or 12-bit 
(4096 colors) data word. This digital 
information is converted to analog 
video-signal levels through a D/A 
converter. 

Since each of the three CRT guns (R. 
G. B) must be driven independently, 
we need three D/A converters. Unlike 
the industrial-control-oriented D/A 
converters discussed in previous ar¬ 
ticles. these ' video D/A converters ' 
need to be very fast: Bandwidth (the 
speed with which the D/A converter 
converts the digital frame-buffer infor¬ 
mation to an analog video signal) 


must match that of the CRT. Further¬ 
more. other D/A converter perfor¬ 
mance characteristics are also strict in 
order to produce a glitch-free display. 

As in the case of the digital monitor, 
the number of colors that can be dis¬ 
played is a function of the number of 
bits in the frame buffer for each dot. 
Thus. 4 bits/dot means each dot can 
take one of 16 colors, 8 bits/dot=256 
colors. 12 bits/dot=4096 colors, etc. 
Since the system drives three guns (R, 
G. B), we normally select a number of 
bits per dot that is evenly divisible by 
3. A typical application might have 12 
bits per dot, using three 4-bit D/A con¬ 
verters. Thus, each signal (R. G, and 
B) can take on 16 levels. The total 
number of combinations yields 4096 
colors. 

With that in mind it would appear 
that to move up from a 16-color dis¬ 
play to a 4096<oior display simply re¬ 
quires tripling the frame-buffer size, 
since each dot now requires 12 bits. 
While the increased memory is sup¬ 
portable (384K bytes for a 640 by 400 
display), unfortunately a substantially 
higher bandwidth is also required, lb 
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Figure 3: A diagram of a typical graphics system, including host computer, graphics subsystem, and CRT Key components of ike sub¬ 
system are the frame buffer drawing processor, display controller, timing generator, and shifter Data is read parallel fashion from 
the frame buffer by the display controller, which passes it to the shifter to be serialized into the video signal The timing generator 
controls bask system timing and generates the HSYNC and VSYNC control signals. 
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display a dot on the screen, 12 bits 
(4096 colors), instead of 4 bits (16 col¬ 
ors) or i bit (monochrome), must be 
pulled from the frame buffer to re¬ 
fresh each dot on the screen 60 times 
a second. 

As we calculated earlier, for a 640 
by 400 monochrome display with 60- 
Hz vertical scan, we need to extract 
15,360.000 bits from the frame buf¬ 
fer each second. While this is fast, 
most memory ICs and display con¬ 
trollers can handle the required trans¬ 
fer rate of 2 megabytes per second. 
With 12 bits instead of 1 bit per dot. 
however, the speed requirement in¬ 
creases twelvefold! Instead of 15.36 
megabits per second, the system 
must extract 184 megabits per second 
(23 megabytes per second)! This is 
too fast for most microcomputers. 

The solution is to use a device 
called a palette D/A converter. Like an 
artist s palette, this device provides 
the total range of color possibilities, 
even if we can use only a few of them 
at one time. The technique is straight¬ 
forward: The typical palette RAM, like 
the Brooktree OT450, is organized as 
16 cells, each containing 12 bits of 
data Within the 16 cells are stored 
12-bit values representing 16 of the 
4096 possible colors (these 16 cells 
are loaded by the CPU prior to a 
video scan). Each dot on the display 
is defined by a 4-bit value in the frame 
buffer. These 4 bits serve as an ad¬ 
dress selecting one of the 16 palette 
entries. The 12 bits stored in the se¬ 
lected cell are in turn presented to 
three 4-bit D/A converters connected 
to the RGB lines (see figure 4), 

While the 16 colors available 
through a palette D/A converter may 
seem to offer no improvements be¬ 
yond a 16-color RGBi system, remem¬ 
ber that we can choose 16 of 4096 
colors. It is possible for the CPU to 
change the contents of the palette D/A 
converter at the end of each horizon¬ 
tal scan line. Rather than showing only 
16 colors then, an entire screen can 
display all 4096 colors. Reloading the 
palette can create some interesting 
effects. For example, the color of a 
certain area on the screen can be 
changed by simply changing the cor¬ 
responding palette entry—this is con¬ 
siderably faster than actually chang¬ 


ing the color of each dot in the frame 
buffer 

SPLIT SCREENS AND WINDOWS 

A powerful visual interface like the 
Macintosh depends on graphics tech¬ 
niques like split screens and windows 
to implement popular features like 
pull-down menus, dialog boxes, and 
application windows, in a simple bit¬ 
mapped system, the display controller 
cycles sequentially through the frame 
buffer from beginning to end and 
back to the beginning, in other words, 
the relative position of an image on 
the screen corresponds exactly to its 
relative position in the frame buffer. 
Td move a window on the screen re¬ 
quires physically moving the associ¬ 
ated image in the frame buffer. If you 
shrink or move a window on the dis¬ 
play, you must also restore the newly 
uncovered background. 

Having the host CPU responsible for 
all this Is possible, but problems 
emerge as the amount of information 
to be moved increases. The screen re¬ 
sponse for tasks like dragging a win¬ 
dow can become annoyingly sluggish. 
In any case. CPU cycles devoted to 
screen housekeeping can be used for 
more useful work. 

Adding intelligence to the display 
controller provides hardware split 
screens and windows. This feature re¬ 
quires that the display controller, in- 


Moving a screen 
image becomes as 
simple as programming 
a new start address 


instead of actually 
moving each dot 


stead of scanning in a fixed sequen¬ 
tial order, be able to scan different 
areas of the frame buffer at will. The 
programmer defines the physical po¬ 
sition on the screen of a split or 
window. Then the display controller 
monitors the physical location being 
displayed and accesses the appropri¬ 
ate location in the frame buffer. This 
allows the various pieces of the 
screen image (menus, dialog boxes, 
windows, etc,) to be stored in separate 
areas of the frame buffer—the hard¬ 
ware will automatically put each piece 
in the right place on the screen (see 
figure 5). Moving a screen image be¬ 
comes as simple as programming a 
new start address instead of actually 
moving each dot. (Note that 1 am im¬ 
plying that the frame buffer may be 



Figure 4: integrated palette D/A cowv^riers, like the Brooktree BT450 used on 

the GT180. combine a number of functions formerly requiring separate chips. 
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larger than can fit on the screen at 
one time.) 

Drawing 

The process of writing into the frame 
buffer is called drawing, while the pro¬ 
cess of reading from the buffer to the 
CRT is called display. The drawing and 
display processes contend for access 
to the frame buffer. One way to re¬ 
solve such contention is to use dual- 
port RAMs for the frame buffer. An¬ 
other approach is timeshared access 
to a single-ported frame buffer 
in any case, the application pro¬ 
grammer needs to be able to move 
pictures in and out of the frame buL 
fer and issue commands like LINE. 
CIRCLE. PAINT WINDOW, and 
ZOOM. Ideally the programmer can 
use logical jcy coordinate addressing, 
rather than being burdened with com¬ 
puting a frame-buffer physical address 
(e.g.. ‘'move the pointer to screen x,y 
position (100.200)" instead of "move 
the pointer to the dot in the high- 
order 4 bits of address 1234 hexa¬ 
decimal"), A myriad of other graphics 
commands can be imagined for use 
in a variety of applications. 

Opinion has been divided as to 
whether the host CPU should perform 
these drawing algorithms, or whether 


a separate drawing processor should 
be used. My opinion has always been 
to do it in hardware and [ think the 
trend to higher resolution, more col¬ 
ors, and faster response will ultimately 
lead others to conclude that an intelli¬ 
gent graphics coprocessor is the only 
way to go. 

Transportable Graphics 

Any graphics system has several dis¬ 
tinct command levels. At the lowest 
level is the hardware: the registers 
associated with the graphics-display 
chips used on the display board. At 
the next level is usually a group of 
drawing primitives: point plotting and 
line drawing. Next, a graphics environ¬ 
ment like that found in GEM and 
Microsoft Windows may be defined 
that provides standard function calls 
like "draw a box containing this text' 
or "open this window." At the highest 
level is the application program that 
provides the user with commands 
necessary to complete the task the 
program was designed to perform. 

An ongoing debate is occurring 
over which of the above levels should 
be performed by hardware and which 
should be performed by software 
(Most of the s^tems in use today per¬ 
form the higher two levels in software 




Figure 5: [a] [f the display controller isn't 'smart'/ moving a window requires actually 
movktg the datUr The algorithm might require a three-step process: Copy the window 
contents to a temporary Buffer: erase the old window restoring what was underneath: 
and copy the window contents to the new location. {B] a smart display controller 
changing a window position is as simple as reprogramming a few display<ontrolier 
address registers. Tkis method is fast and the time required to move the 
is independent of window size. Also, the hardware window lias priority, so what was 
underneath the moved window reappears. 


on the host system.) Further, there 
must be, at some level a standard in¬ 
terface between the host processor 
and the graphics device. For example, 
on IBM's CGA card, the hardware 
level consists of the 6845 registers 
(the 6845 is the PC's graphics-control¬ 
ler chip). At the primitive level the 
BIOS provides simple character out¬ 
put. Tb remain compatible with the 
various graphics boards and clones 
on the market, programs should make 
calls to the BIOS for character display 
Programs that access the 684 5 direct¬ 
ly may run into problems. 

The Hitachi HD63484 ACRTC takes 
control of graphics operations one 
level higher than most graphics 
boards do. Most graphics boards pro¬ 
vide the host processor with a set of 
registers and perhaps a simple set of 
drawing primitives in EPROM. The 
host processor is still responsible for 
all drawing overhead, including trans¬ 
lation of x.y coordinates to absolute 
memory addresses, setting of color 
information, and calculating each dot 
for a given line or arc. Consequently 
the graphics device/host processor in¬ 
terface takes place at the lowest level: 
the hardware level. 

The ACRTC, however, performs 
many primitive functions right on the 
chip. For example, it translates x.y co¬ 
ordinates into absolute addresses: 
draws lines, given the endpoints, 
boxes, arcs, and ellipses: and per¬ 
forms screen clears and area fills 
using an optional pattern. All these 
functions are performed in hardware. 
Using this as the graphics controller, 
the graphics device/host processor in¬ 
terface shifts up a notch to the primi¬ 
tive level The host processor does all 
its communications with the graphics 
device via calls to primitives rather 
than register accesses. 

Another issue related to the graph¬ 
ics board/host processor interface is 
that of how to maintain compatibility 
when using a program with different 
kinds of hardware There are any num¬ 
ber of ways to build a graphics con¬ 
troller in hardware that provides a 
given resolution and number of col¬ 
ors. Each design is bound to use a dif¬ 
ferent graphics-controller chip and, as 
a result, a different method of com¬ 
municating with the host processor 


]I2 BYTE* NOVEMBER 1956 












































CIRCUIT CELLAR 


(the registers will probably be dif¬ 
ferent between boards). 

The primitive level is usually used 
as a buffer between a higher-level pro¬ 
gram that uses a standard set of func¬ 
tion calls and the hardware that is dif¬ 
ferent between various boards. If the 
higher-level program stays on its side 
of the fence and doesn't cross over 
into the hardware level it will function 
properly with every graphics board, 
regardless of hardware configuration. 
When the program does start access¬ 
ing hardware registers specific to a 
particular graphics board, it will like¬ 
ly have trouble when used with a dif¬ 
ferent board. 

The implementation modules for 
the set of tools used with the GTI80 
were written with the HD63484 in 
mind. However, as long as the target 
graphics board can display the same 
resolution and number of colors as 
the GT180. a program written using 
Borland s Graphix T?3olbox (designed 
to interface via Borland's Modula-2) 
can be ported with little effort to the 
new graphics board. The definition 
modules of all the tools will stay the 
same, regardless of what machine it 
is running on. The implementation 
modules contain all the machine- 
specific code. 

There still hasn't been a graphics 
standard defined that is widely used 
in industry. The problem is exacer¬ 
bated by a graphics technology that 
grows in leaps and bounds, often 
opening new frontiers not considered 
in older standards proposals. The 
issue of where to place the graphics 
board/host processor boundary is a 
constant issue. For example, all the 
IBM graphics adapter cards require 
hardware-level programming (even 
though there are BIOS calls, the pro¬ 
cessor still must do all the work). With 
the SB180/GT180, the ACRTC does 
most of the iow-ievel primitives. 

The physical interface between de¬ 
vices must also be considered. Most 
display adapters plug directly into the 
backplane, allowing the processor di¬ 
rect access to all hardware registers. 
The GT180 also plugs directly Into the 
SB180's XBUS, but the processor 
must talk to the ACRTC through a pair 
of I/O ports, even though the ACRTC 
does have internal registers. The host 


processor doesn't need to access the 
hardware registers often (if at all). 
Since this graphics device/host 
boundary is at a higher level requir¬ 
ing less information exchange, it is 
easier to merely send the ACRTC a 
stream of drawing commands. 

The real problem of defining a 
graphics standard comes down to de¬ 
fining a set of commands that is rigid 
enough to allow simple program 
transportation and that takes hard¬ 
ware differences into account while 
allowing the programmer to take ad¬ 
vantage of any special features of the 
graphics processor There is no easy 
solution, as evidenced by the lack of 
a widely accepted graphics standard. 

I hope that the SB180/GT180 with 
Modula-2 and Graphix Ttjolbox will 
make the waiting more constructive. 

Circuit Cellar Feedback 

This months feedback begins on 
page 58. 

Next Month 

Part 2 looks at the GT180 hardware ■ 

Sperifll thank to Tam K^pt Davi^i- 

sa>i, and Mife Waiseri for their contributions 
to tfifs project. 

All screen pictures presented In fftts article 
were produced using the GT180 with a 
Princeton SR-12 P mapiftar, T^ie bit-mapped 
pictures were originally composed on an Atari 
520Sr using DEGAS % Tam They 

are reproduced and used here by permission. 

The following items are available from 

The Micromint Inc, 

2 5 Tbrrace Dr. 

Vernon. CT 06066 
(800) 635-3355 
(203) 871-6170 
Telex: 643331 

I, GT180 graphics board: RGBi version less 
palette D/A converter. Comes with demo disk 


and user's manual. 

board alone....,.$395 

board with Modula-2 and GT180 

Graphix Toolbox.S449 

2. GT180 graphics board; RGB! and analog 
version with palette D/A converter. Comes 
with demo disk and user's manual, 

board alone.....,$449 

board with Modula-2 and GTISO 
Graphix Tbolbox. $499 


3. Borland International TUrbo Modula-2 and 
GT180 Graphix 'Riolbox software for the 


SB 180 and SB180FX computers, optimized 
for the 64180 processor. Supplied on 
5!4-inch DS/DD SB 180 format disks with 


300-page manual, 

SB180 Modula-2 alone......... $69 

SB 180 Modula-2 with Graphix 
Tbolbox alone.. .$89 


4. SB180FX 5.75- by 8-lnch singl^board com¬ 
puter, accommodates 512K bytes of mem¬ 
ory. two serial ports, three parallel ports, 
parallel printer port, floppy disk controller. 
SCSI controller. ROM monitor, 6-MHz 64180. 
Comes with ZRDOS, ZCPR3. hard disk BIOS, 
and user's manuals. Populated with 256K- 
byte memory, less 53C80 SCSI controller 
chip. 

SB180FX board alone.$409 

SB180FX board with software, .. .$4.99 

9,288-MHz 64180 processor upgrade 
(SB180FX only),..,$50 

GMIC, GVAC ACRTC, and palette D/A con¬ 
verter chip sets are available for experi¬ 
menters who wish to hand-assemble the 
GTI80. Cal! for price and availability infor¬ 
mation, Borland TUrbo Modula-2 is also avail¬ 
able for most CP/M 280 machines. Consult 
regular CP/M and 8-bit software distributors 
for various disk formats and prices. The 
SBISOFX is hardware- and software-compat¬ 
ible with the SB 180. 

Surface delivery (U.S. and Canada only): 
add $5 for US.. $10 for Canada For delivery 
to Europe via U.S. airmail, add $20. Three- 
day air freight devlivery: add $8 for U.S. (UPS 
Blue), $25 for Canada (Purolator overnight), 
$45 for Europe (Federal Express), or $60 
(Federal Express) for Asia and elsewhere In 
the world. Connecticut residents please add 
7.5 percent sales tax. 

There Is an on-line Circuit Cellar bulletin 
board system that supports past and pres¬ 
ent projects. You are invited to call and ex¬ 
change ideas and comments with other Cir¬ 
cuit Cellar supporters. The 300/1200/2400-bps 
BBS is on-line 24 hours a day at (203) 
871-1988. 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar¬ 
ticles are available in book form from BYTE 
Books. McGraw-Hill Book Company, RO. Box 
400, Hightstown, NJ 08250. 

C^rcfrfs Cfrru(£ Cdl^rr, Valwme 1 covers articles 
in BYTE from September 1977 through 
November 1978, II covers December 
1978 through june 1980. HI covers July 
1980 through December 1981. Volume IV 
covers January 1982 through lune 1983. 
Volume V covers fuly 1983 through December 
1984. 


Tb be included on the Circuit Cellar mail¬ 
ing list and receive periodic project up> 
dates and support materials, please cir¬ 
cle 100 on the Reader Service inquiry 
card at the back of the magazine. 
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Error-Correcting 
2400 bps Modems from 
Multi-Tech Systems: 


When it has 
to be as good 
as it is fast 



• Dial-up 2400 bps modems have arrived. More 
datacomm users are upgrading from 1200 to 2400 
than ever before. But there can be a flip side to 
increased speed: More transmission errors. 


• That's why our MultiModem224E™ offers MNP™ 
error correction. Available in our 2400 bps desktop, 
internal and rack-mounted modems, MNP gives you 
100% error-free transmissions. No matter how bad 
the phone tine. And MNP does it without the speed 
degradation of the less efficient, software-based 
protocols. 


• Another important point: MNP Class 3 has 
emerged as an industry standard. It’s now in the 
public domain, and has been implemented in 
virtually all 2400 bps modems that offer error- 
correction. 


• So, why buy error-correcting modems from Multi- 
Tech? There are lots of good reasons, including: 


1 . 


Multi-Tech modems are 100% Hayes-compatible 
(more so than Hayes' own 2400 bps modems*). 
And our MultiModem224E with error-correction 
costs less than a Hayes Smartmodem 2400™ 
without error-correction. 


Bonus features, like speed conversion. Both 
synch and asynch operation. And battery-backed 
option settings and phone number memory. 


Versatility. The auto-dial/auto-answer Multi- 
Modem224E modems run at 2400,1200 or 300 
bps, with or without error-correction, and do so 
automatically. 

A two year warranty that means something. Since 
Multi-Tech modems are designed and manufac¬ 
tured at our Minnesota headquarters (as they 
have been for the last sixteen years), you know 
we’ll be here when you need us. 


• Please call us toll-free, at 1*800-328-9717, to get 
the rest of the reasons. And get a modem that’s as 
good as it is fast. 

*fnfoiMyta-8/5f85-FBpnrtts avaifabte 


See Us at Comilex/Fall '86. 


Trademarks; MulliModem and the Multl-Tecb Systerris logo’ 
Multi-Tech Systems Inc. "MNP: Micmcom Inc. 
Smartmodem: Hayes Microcomputer Products. Ire. 


MuKiTechA 

Inquiry 222 for End-Users. 

Inquiry 223 for DEALERS ONLY, 


The right answer every time. 


Mulli-Tech Systems, tnc. *82 Second Avenue S.E, - New Brighton, Minnesota 55112 U.S,A, 
1-800-328-9717 -1-612-631 -3550 • TWX 910-663-3610 (Domestic) - Telex 4998372 MLTTC (Internationaf) 


MujtilechiBfc 

Systems SHF 


MuKiMoclem224E 


2400/1200/300 BPS Error Correcting Modem 


© 0 © © 0 © 0 


Transmit 


Receive 


Carrier 


24001200 bps 


1200 Ans 
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Xb*f Data Voice/ 
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PROGRAMMING INSIGHT 


EXTRACTING 
THE nth ROOT 
FROM A BINARY NUMBER 

BY Lau Siu Wo 


A general algorithm for extracting real roots 


I HAVE DEVELOPED a general algorithm for extracting 
any real root from a binary number Figure 1 shows the 
mathematical justification for the procedure. 

Tb begin, the binary number whose nth root you want 
to take should be divided into groups of n bits from the 
least significant bit out. Thus, if n does not evenly divide 
the number of bits, the most significant bits group will con¬ 
tain fewer than bits. 

First you save 1 as the most significant bit of the root 
and subtract 1 from the most significant group of bits. Ap¬ 
pend the next rt-bit group to the remainder to make a new 


number REM. and calculate the comparator CMPR 
[(2/?+l) "-(2R)"1, as explained in figure 1. If REM^CMPR, 
then the next bit of the root is 1 and the new remainder 
is CMPR-REM. If REMkCMPR, the next bit of the root 
is 0 and the remainder is left untouched. Tb obtain the 
succeeding remainders, shift the previous remainder n bits 

lau Siu Wf? IS a lecturer on computer-aided engimering in the i«te- 
grated circuit design department of the French-Singapore iHshtufe 
He can be reached at 12 Science Centre Road, ]urong, Singapore 
2260, R^pu&lic of Singapore. 


Let X,, X ^2 I .. and By, be the binary digits of two 

numbers such that 

X*2-X„+2-%-i+., .+2Xi+Xo, 

and R=2Rj + Ro, 

where for all natural numbers of /, ft., and X. 

1 ^ X ^ 0 and 1 ^ ft ^ 0 
and ft is the doses! nth root of X, 

Therefore, X ^ 

2*X„+2"-%_i+.. ,+2X,+X^^ ^ {2fti+fto)” 

From this we derive the recursive Inequality 

2-(X„^ftr)+2'-‘X^,+ ...+2X, + X„-((2ffi+ftor-(^^^ > 0 
This inequality suggests that if fti is the closest nth root of 
X„, then the next digit ftg can be found by making the com¬ 
parator (2fti+fto)"-(2fti)"‘ closest to the remainder 


+ .. .+2X4Xo. 

Since X« is chosen to be nonzero, ft7=1, and ftg can be only 
0 or 1 For programming convenience, we can always force 
ftg=1 and evaluate whether (2fti+1)^-(2fti)'’, the comparator 
CMPR, is smaller than 2"(X,-ft7)-f-2""%.,4.. .+2 Xi+Xb, 
the remainder REM. The recursive property of the previous 
inequality can be easily shown: 
if ft ■= 2'^ft„+2'"'^ft«-i+.,.+2fti+ftp, 

X = 2""'X„„+2--, ,+2Xi+Xg, 
equating X ^ FT’, then the second and succeeding com¬ 
parator is always 

(2ft+1)'--{2ft)“, 

where ft is the value of the previous result. 


Figure 1 : of the comparator formula. 
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EXTRACTING NTH ROOTS 


r. 


Z Best Sellers 




Z^COM (7di$ks) $119.00 

Easy aLFto-mstallatfon complete Z-System for virtually any Z80 
computer presently running CP/M 2.2. In minutes you can be 
running vast 

benefits, 


00 


z-Toois : ;::h:: 

A bu nd Is: iflf fi^ftWare tdala ► : pficed at total,' hc\ udes 

the ZAS Macro Assembler. ZDM debuggers^ REVAS4^diSsssemblef, 
and ITOZ/ZTOI source code converters. H064^60support 

PUBLIC ZRDOS (1 disk) $59.50* 

If you have acquired ZCPR3 for your ZSO-Qompatsble system and want 
to upgrade to full Z-System, all you need Is ZRDOS. ZRDOS features 
elimination of control'C after ;^sk change,-public directories, faster 
execution than CP/M, archi>^stettjs for easy backup, and more!_ 

TERM III fS dlsks) $99.00* 

TERM III has been caled ’‘a cosmos". Why? Because it's 29 programs, 
featuring TSMAST^apd T3SERVER. are galactic in scope. KERMIT. 
XMODEM, 1 k and batch YMQDEM protocols supported. 

DSD (Idisk) $129.95 

The premierdebuggef for yourfipSp, zeo, of HD64180 systems, Full 
screen, with windows for RAM. code listing, registers, and stack. We 
featu re ZCP R3 vet^to ns.of this professional debugger. _ 

Quick task (3 disks) $249.00 

Z0O/HO6410O multitasking realtime executive for embedded com¬ 
puter applications. Full source code, no run time fees, site license for 
development. Comparable to systems from $2000 to $40,0001 
Request our free Q-T Demonstration Program, 

*ZCPR3 require. Z-System OEM inquiries invited. 

Visa/Mastercard accepted. 
Add $4.00 shipplrig4iandling In 
America. $18.00 elsewhere. 

Echelon^ Inc. specily disk format. 

885 N. Sao Antonio Road • Los Altos, CA 94022 
415/948-3820 (Order line and tech support) 




MOVE UP TO LIGHTSPEED 
AND CATCH THE WORLD 


S35S 


LIGHTSPEED TECHNOLOGY INC. 

aF-TEi, ND TAma SJtiN saSt aoad 
ROD- 

rEL£)[;f^17 LIGhT&PD 
FAX. 

TELEPHONE 


UNIVERSAL MODEM 

v^KTSr^D 24K1 UGHTSPtED l?0fl 
3Ge-lt2te[K bp5 

a&fi Tg3.J CCir B5lhL!3212A& 

V.Sf 1 .'I?.2EV 52 bri. CClTT V 21 V.S? $ 10a 

sssiisat iS©fliBiM/Fall 

booth Np.M443 November 10-14 Las Vegas 


•Dealer and distributor wanted' 


R - '' 

iH' 

100 

1 1100010 1 0101101 = 78125,0 

1 


11 

1100010 = REM 

CMPR=3’ 

-2’ = 2059,0 = 100000001011 o 

CMPR>REM. so H] =0 


0 E 

100 

1100010 0101101 -= 78125,0 

11 

1100010 0101101 = REM 

CMPR = 5^ 

-4^ = 61741,0 = 111 1000100101101, 

CMPR 

= RfM, SO 0 = 1 

R = ^ 

0 1 

100 

1100010 0101101 = 78125ifl 

11 

1100010 0101101 

11 

1100010 0101101 


0 = REM 

REM = 0, so 101a is a perfect 7th root. 


Figure 2: Demonstration of the algorithm to take the 7 th root 
of 78125,0, 10011000100101 mil. 


to the left and the n-bit vacancy with the succeeding group 
of the number. The calculation loops until the end of the 
significant bit count is encountered. 

Tb illustrate the procedure, let’s take the 7th root 
of 7812 5, First, we represent 78125 in binary 
(10011000100101101) and divide the bits into groups of 
seven, as shown in figure 2. Next, we subtract 1 from the 
most significant bit group, leaving 11 1 , We calculate the 
comparator by substituting R = 1 into the formula and ob¬ 
tain 100000001011, which is larger than the remainder, 
111100010. Thus, we enter 0 as the second bit of the root. 
The next comparator is formed by substituting R=10i into 
the formula, which is 111100010010110!. Since the next 
remainder is the same as the comparator, the last bit of 
the root is L Thus, S=101i or 5io, and is a perfect 7th 
root of 7812510, ■ 
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Tandy:. Better Again" 


The New 

181^73000 HD 

A powerful workstation 
witih networking and 
multiuser capacities. 


The 3000 HD is conipatible with 
the IBM PC/AT®, offers greater hard 
disk storage (40 megabytes vs. the 
PC/AT's 30), yet is priced at only 
$4299 (vs. $5295 for the PC/AT). 

Based on the 16-bit Intel 80286 
microprocessor, the Tandy 3000 HD 
(25-4001) operates at 8 megahertz— 
33% greater than the industry stan¬ 
dard. The Tandy 3000 HD features 
640K main memory and a high- 
capacity 5^U" slim-line floppy disk 
drive which has been designed to 
read both 1.2-niegabyte and 360K 
formats, allowing it to run either IBM 
PC/AT or IBM® PC software. 

The high-performance design of 
the 3000 HD makes it a natural for 
use in a local area network such as 
ViaNet®. ViaNet can link together 


multiple MS-DOS® computers into a 
powerful office automation system. 

The Tandy 3000 HD also uses the 
forthcoming XENIX® System V 
multiuser operating system. Up to 
five users with low-cost display ter¬ 
minals are capable of tapping the 
power of the Tandy 3000— 
permitting each to work indepen¬ 
dently on such projects as 
accounting, word processing and 
electronic filing. Each remote user 
has all the power of a fully confi¬ 
gured computer system ... for the 
price of a termined. 

The Tandy 3000 HD is quality- 
designed and built by Tandy in the 
U.S.A. We back the 3000 HD with 
full support, nationvride service, 
commercial leasing and professional 
training. Come see it today! 


Avaifabie af over 120a 
findfo Shack Compttlar Centars and at 
participating Radio Snack stores and deafers. 

Radio /haeK 

COMPUTER CENTERS 

A DIVISION OP TANDY CORPORATION 
Inquiry 282 


Send me a Tandy 3000 brochure. 

Radio Shack. Dept, 

300 Tandy Center, Fort Worth, Texas. 76102 


Name. 


Company _ 
Address __ 


Price applies at Radio Shack Computer Centers and participating stores and dealers. Monitor sold separately. IBM price is manufacturer’s suMested list as of April 2.1986. IBM and 
IBM PC/AT Registered TM/Internaiionai Business Machines Corp. MS-DOS and XENtX/Hegistered TM Microsoft Cotp, ViaNet/TM ViaNetix, Inc. 


























































Computers and Cammudicationt 


Your first color monitor should 
be good enough to be your last. 


NEC introduces the only 
color monitor you need. 
Superb resolution plus 
Multisync for across-the- 
board compatibility with all 
three PC graphics boards 
made by IBMf for business 
graphics, CAD^CAM, 
computer art, and text. 

Now there’s one high 
resolution color 
^ j monitor that does 
d X things your way. 
The Multisync™ 
monitor from NEC. 

It gives you the 
best color resolu¬ 
tion available at 
the price. 

• Compatibility with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 




The Intelligent Monitor’ 



Compati¬ 
bility with 
the iBM^^' 
Enhanced 
Graphics 
Adapter 
Board 


• Multisync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz— 
suggesting the possibility 
that the MuitiSync monitor 
might be compatible with all 
color graphics boards that 
are fully compatible with the 
IBM PC, PC/XT, and PC/AT, 
now and in the future. 

• Full implementation of '■ 
high resolution graphics 
software for business and 
other applications, now 
and in the future. 

• And color capability 
limited only by the board 
being used. 

See Things Our Way 

Until now, you had to choose 
different color monitors for 


compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor configura¬ 
tions, folks didn’t know which 
way to look. 

The new MuitiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13" diagonal viewing area. 


t All NEC, a 

name respected around 
the world for advanced, 
//f reliable products backed 
by nationwide service. 


u 




Com pat i- 
bifity with 
the IBM® 
Profes- 
sionaf 
Graphics 
Adapter 
Board 



It’s the one color monitor that 
does everything your way. 


Com pad- 
bifity with 
the IBM® 

Color 
Graphics 
Adapter 
Board 

But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MuitiSync 
monitor’s capabilities. Then 
draw your own conclusions. 

For information dial 

1 - 800 - 447-4700 

NEC HOME ELECTRONICS (U.S.A.) Inc. 
Computer Products Division 
1255 Michael Drive 
Wood Dale, IL 60191-1094 

NEC 
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PROGRAMMING INSIGHT 


PASSING FILENAMES 
TO COMPILED BASIC 

BY Bruce Hu banks 


This assembly language subroutine retrieves 
the command-line text for a compiled BASIC program 


WHEN YOU START an application 
program, it is often desirable to be 
able to specify a filename on the MS- 
DOS command line. For instance, 
given a hypothetical data encryption 
program named Encode, you might 
like to be able to process a data file 
named Filex by typing 

ENCODE FILEX 

Many language compilers provide a 
library function to retrieve secondary 
filenames and parameters from the 
command line. Unfortunately, Micro¬ 
soft's BASIC Compiler does not. 

1 have written an assembly language 
subroutine called Getspec to remedy 
this deficiency. Tb make use of the 
routine from a BASIC application pro¬ 
gram. you simply include a couple of 
lines at the beginning of your pro¬ 
gram, as shown in listing 1. Then com¬ 
pile the program and link it to 
Getspec. The result will be an ex¬ 
ecutable application. (If you use 
BASCOM's 10 option, you won't even 
need BASRUN to run the program.) 

Because Getspec obeys the Micro¬ 
soft conventions for parameter pass¬ 
ing, it could also be used to retrieve 
filenames for other language com¬ 
pilers that obey these conventions. 


(Getspec cannot be used with Micro¬ 
soft's BASIC Interpreter.) 

MS-DOS Program and Data 
Conventions 

A brief explanation of how MS-DOS 
handles command-line information 
will help you understand the program 
in listing 2. 

When a program is invoked from 
the MS-DOS command line, MS-DOS 
creates a bookkeeping area called the 
program segment prefix (PSP) at the 
lowest available memory location. 
Within this area, the data transfer area 
(DTA) contains all the characters typed 
after the program name. 

On entry to the program, the stack 
pointer (SP) gives the code offset ad¬ 
dress of the calling program. This ad¬ 
dress enables the subroutine to 
retrieve parameters from the calling 
program and pass values back to it. 


Refer to listing 2 as you read the 
following commentary. 

Getspec starts by copying the all- 
important SP value into BR [BP]+4 
gives the code segment address. The 
starting address of the PSP can be 
derived from this code segment ad¬ 
dress by subtracting 16. Adding 128 
gives the start of the DTA. which con¬ 
tains a length byte followed by the 
specified number of bytes that were 
typed before the end of the line. 

The Getspec subroutine uses the 
stack information to locate the com¬ 
mand-string text in the DTA. The pro¬ 
gram searches for the first nonblank 
character and then reads the text up 

iccnVmedi 

Bruce Hulnnks (270i-C West [5lfi St.. 
Suite 228. Plano. TX 75075) ftas eight 
gears' experience in computer systems design 
and is currently designing an artificial in¬ 
telligence application for military aircraft. 


Listing 1: A BASIC program demonstrating the use of the Getspec subroutine. 

10 REM "FILENAME.EXT" 

20 F$ - " 

30 CALL GETSPEC(F$) 

40 PRINT "T«xt remaining on command string Is: ":F$ 

50 END 
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ORDER TOLL FREE 
24 HOURS EVERY DAY 

800-662^2686 

-HARDWARE- 

-COMPUTERS- 

IBM COMPATIBLES 256K Ram KeytioarU 1 war 
w/1 Floppy... 459 Plus 20MB Hard Disk . 869 

PANASONIC Business & Executive Partners_CAii 

ATARI SI COMPUTERS.CAli 

-MODEMS, BOARDS, DRIVES- 

Anchor Ughting 2400.... 329 Fkishpak Tuitso Board ... 319 

BwHjrti 1200 Memql ..129 SnPOkPlus 3S4K. 209 

Hoyss Modems.. . CALL SaPOk F*mmkiin fil2K.... 359 

ProcflOQJ Modem 1200 ... 135 Irmi APuwflotrt PG..... 225 
OBfMH Spectra 319 Above Boaid PS, 289 

Genoa Speclrum . h ,. *. 199 Above Boaid AT .355 

HerculesGropNcs +.189 ToUheeJ-Ram2 . .145 

Mono Graphics Cm! 89 J^RafnSmT. . 189/249 

Stun® Tyito iGA .. , 509 PiOCtjCal 1200 Multlt»oid„268 

STSEGAPIljs. . 289 20MiB Hard Disk WT.. . 399 

Takers 560 IGA .. 375 30Me Hard Dl^ Kit. 469 

TeemorEGA Master. . 285 SeogoteST402B 499 

Video 7 Vega.369 Becatd TOMB.609 

384K RAM cord. 99 Hoidcord 20MB... ,679 

ASTAdvonkiBe.339 Drhmid 30MB 839 

ASrHcrrnpoge.239 lcfTi9aa2lOH.1899 

ASTHompogeAT ,, 439 Sigma Fasl Track 20 749 

— PRINTERS, PlOnERSSt MONITORS- 

EPSOM-All Models .. BEST NEC 1260 TTL Mono. .. 129 

Ik/FVeVLO.PTliCES m: UOl Muttl S^ 649 

CI(lzBnl20D. 195 SOnsimg TTL....69 

Clnaert Prftnlwe 36 499 Sor!yKV1311 RSB/TV. 429 

PwwBorIc 1092 .. 315 SonyCPD 1302 Multi-Syrc.e29 

PanasonicP3131 ......265 Toran630/640 ..449/519 

Ibtond DX^-aOO Pkjlfer , 409 TorainTeOEGA. 538 

Houston Inst DMP-29 ,. 1799 TTiomfSon 38432 RGS... 309 

-SOFTWARE- 


—ACCOUNTING — 
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409 

Microsoft Word 3. 

249 
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209 
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159 
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89 
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.309 
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59 
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flBose III Plus. .. .. 

409 
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359 

FrameworX II 

, 419 

Jawoito. 

459 
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269 

Pmtow. 

. 449 

Oiw Access II. 

289 

R Bom Systwr V. .. . 

359 

Ability. 

,.61 

RMles! 

03 

SnxjtSW System 

, 449 

Rsvetolien 

. 529 

Mosaic Twin 

67 

PFS: Pro Hte 

145 
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QAr A 

239 
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WcrossrflC. .. 

59 

269 

ChomostBf . . 

216 

Macro Assembler. 

90 

Ciiek Art Ftof$ PUP .. 

. 109 

Quii» Basic. 

60 

Enefgrpphics 2,0 

299 
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59 

Forlasy . 

43 

Turbo Prolog 

59 

Fiwtanoe. 

205 
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309 
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60 
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Fastoack .. 
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800-662-2686 orders only 

for Ca Orders, Tech Support Price Quotes, into 
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Call or Write for Free Catalog 

PAYMENT: <1Vo Feo For Credit CcHda> Visa MosfeiCard 
Coshlor’s errecks. Personot CTtediS with 2 week hold 
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SHIPPING; UPS giour>d.2% per order, $5 rrtn FREE Idr SW 
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All Producli New wim full worronnes. 
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PASSING FILENAMES 


Listing 2: Assembly language code for t(\e Cetspec program. 

} Routine to get o filenome from the MS-DOS eommond line 
; using a coll from o compiled BASIC program 

t 

const segment word public 'const* 
const ends 

data segment word public 'deto' 
doto ends 


dgroup 


group doto,const 


code segment byte public *code' 
public getspec 
assume cs:code,ds:dgroup 


getspec 


far 


push 

mov 

push 

push 

push 

push 

push 

push 

push 

push 

mov 

sub 

mov 


proc 
bp 

bp,sp 

ax 

si 

di 

dx 

cx 

bx 

es 

ds 

dx,[bp]-t-4 

dx,ieh 

ds, dx 


Set up pointer to dto to 
mov sT,00e0h 

mov ci,[8i] 

mov ch,0 

Inc si 


• 

; Scan past 
mov 

getsped : 
emp 
Jne 
Inc 
I oop 
Jmp 


the spaces, 
al,* • 

Iei],al 

getspec2 

si 

getsped 

getspec^ 


; move the rest Into place 
getspec2: 


mov 

pop 

mov 

push 

mov 

cld 

rep 

c IG 

Jmp 

■ 

getspec3: 

mov 

stc 

getspecexit: 
pop 
pop 


bx,[bp]+6 

ds 

di,tbx]+2 
ds 

ds,dx 

movsb 

getspecex 11 


ox, 20 


ds 

es 


save registers 


; Get code segment address. 

: Adjust to PSP address 
; Move PSP to ds* 

get parameters. 

; Paint to string length and 
; check that many bytes. 

; Make cx 16-bH* 

; Skip over length byte* 


; Skip spaces, 

; Check for spaces. 

: Exit loop if not a space* 
; Otherwise point to next, 

; Loop bock for next byte 
; unless max is exceeded* 


Get address BASIC string. 
Get original ds value. 
Point to start of string 
Put ds back to PSP segment 
address. 

Forward direction. 

Make the transfer. 

No error, so clear carry 
and return. 


; No file was specified, 
; Error^ so set flag. 

: and exit* 


[continued) 


584 CASM) Sr. SUITE 487 SAN R^ANOSCO, CA 94114 
o dsvlsior of MCSS. Inc Computer & Soffwoie apeoarsts since iW 

























































Piwiwolk 
three times 
faster wdthout 
laisbaa 

SY\m. 


accounting, finance, and other business profes¬ 
sionals. And the only company offering a full 
line of turbos. They've even got a super high- 
performance PCturbo 286e with five times the 
speed of the PC, Kice to know, in case the work 
really piles up. 

ORDER YOUR TIN YTURBO TODAY. 

IT WILL PAY 

FOR ITSELF IN FOUR WEEKS, 


I always considered myself a ‘power' PC user. 

But waiting for the system to load and 
recalculate spreadsheets, post accounts, and sort 
databases, was holding me back. 

Then I installed Orchid s TinyTurbo 286 
high-performance accelerator. It s tiny in size: 
just a half slot card. And tiny in price. But 
there's nothing tiny about the performance: now 
my programs run three to four times faster than 
before. So I get AT performance without the 
AT price. And without the downtime of trans¬ 
ferring my files to a new system. 

1 count on my PC every day. So I was glad 
to learn that TinyTurbo 286 is made by Orchid— 
the leading manufacturer of turbo products for 



[BMXT 

WITH TINYTURBO 

Post 700 accounts 

12 sec/acct 

3.5 sec/acct 


(2,3 hours) 

(0.7 hours) 

Sort 10.000 records 

25.4 minutes 

14.9 minutes 

Spreadsheet recalc. 

44 seconds 

14 seconds 

Integer calculation 

to mmutes 

3 minutes 


1 used to panic when my boss asked me to 
work up some additional reports an hour before 
a big meeting. Now I just smile 
and say “'no sweat!' 




TinyTurbo 286 and PCiuibo 286e sre of OrcliiiJ Tcchnalogy, 

LBM ts a xegjs«[iME sradcraiaH! of IntcmatLonal Busjn.css MachitiEs Cotp. 


ORCHID 

WHEN You Say Turbo, 
YOU Mean Orchid. 


47790 Westinghouse Drive, Fremont, CA 94536 
(415} 490-8586 TELEX 709289 
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pop 

bx 

pop 

cx 

pop 

dx 

pop 

df 

pop 

si 

pop 

QX 

pop 

bp 

ret 

U2 

i 

getspec 

endp 

code ends 


end 



to the first blank or the end of text, 
whichever comes first. The nonblank 
characters are copied into a string that 
was defined in the main BASiC pro¬ 
gram, The string storage location is at 
the address given by [BP]+6. 

in the demonstration program of 
listing 1, F$ receives the filename 
from the subroutine. The demonstra¬ 
tion program allocates 12 bytes to 
F$—enough to contain a filename— 
but you can allocate up to 2 55 bytes 
to F$ if your application program 


needs to retrieve additional param¬ 
eters from the MS-DOS command 
line. 

Linking Getspec to Your 

PROGRAM 

Tb incorporate Getspec into an exist¬ 
ing program, create a source file that 
matches the one shown in listing 2, 
Use an assembler to generate an .OBI 
file. 

At the beginning of your application 
program, define a string constant to 


contain 12 blanks (you can use more 
if they are needed). Use the statement 

CALL GETSPEC(F$) 

to call the subroutine and get the nec¬ 
essary text into F$. 

Compile your BASIC program to 
produce an .OBI file. Finally, link the 
two .OBI files into a single .EXE file. 

Here is a typical command se¬ 
quence, given two source files named 
DEMO.BAS (listing 1) and GET- 
SPECASM (listing 2): 

(VIASM GETSPEC 
BASCOM DEMO/0 
LINK DEMO-i-GETSPEC 

The to parameter tells BASCOM to 
create a single executable file called 
DEMO.EXE that contains all needed 
libraries, 

Typing DEMO FILENA!\4E,EXT ac¬ 
tivates the program, which should 
produce the message "Tfext remaining 
on command string is; FILE- 
NAME.EXT” ■ 



LOCATIONS: 

* Atlanta, Georsb — January S, 1987 

* Boston, Massachusettes — November 24, 1986 

* Chicago, Illinois — January 16, 1987 

* Cleveland, Ohio — January 12, 1987 

* Dallas, Texas — January 29, 1987 

' Denver, Colorado — January 23, 1987 

* Edison, New Jersey — November 17, 1986 

* Los Angeles, California — December 10, 1986 

* Jessup, Maryland — November 21, 1986 

* Mountain View, California — December 8, 1986 

* New York, New York — November 19, 1986 

■ Philadelphia, Pennsylvania — January 7, 1987 

* Portland, Oregon — January 21, 1987 

« San Diego, California — December 12, 1986 

■ St* Loub, Missouri —- January 19, 1987 
' Tbronto, Canada — January 9,1987 

* Troy, Michigan — January 14, 1987 


Cali: National Instruments 
(512) 250-9119 
(800) 531-4742 in US. 
(800) IEEE-488 in Texas 
Cost is $95 per registrant 


Measuring Device to PC 
Spreadsheet Software 

Learn to use a new Lotus 1-2-3 add-in 
module. This module acquires and stores data 
directly into Lotus 1-2-3 spreadsheets using 
standard 1-2-3 menus and new advanced 
macro commands. The data is immediately 
avaUabiefor analysis and graphic display. 

I/O support allows control of GPIB devices^ 
RS-232C instruments, AID and DIA plug-in 
hoards. 

The course includes a Hands-on laboratory 
with several PC types^ assorted software 
analysis packages and numerous instruments. 

National Instruments has experience 
supporting more than 40 thousand GPIB users 
on the PC. Lotus has experience supporting 
more than 2 million 1-2-3 users, 

^pHSTOmfelTS Lotus. 

A 12109 Technology Blvd, 55 Cambridge Parkway 

r Ausliit, Texas 78727-6204 Cambridge, MA 02142 
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Canon presents 
your personal print shop. 


['IIIN 


Here’s the laser beam printer 
from the company that pioneered 
desktop laser beam printing. 

From the shortest memo to the longest report, the 
Canon LBP-8 A1 makes everything you print look hot 
off the presses. Your output will look so professional 
you’ll think it came fixim a print shop. 

The LBP-8 A1 is incredibly fast, producing copy 
at a rate of 8 pages per minute, and because it’s non¬ 
impact, it prints so quietly that you’ll hardly know 
ith working. 

This versatile printer lets you use a wide range of 
plug-in fonts. And Canon’s replaceable cartridge 


system makes it virtually maintenance-free. 

Tb set up your own personal print shop, get the 
Canon LBP^ Al, orthe LBP-8 A2 with foU graphics 
capability. You’re sure to make afevorable impression 
with everything you print. To learn more about 
Canon’s advanced laser beam printers as well as the 
complete line of wire dot 

matrix and bubble-jet 11 11 

printers, call 1-800-453-3307. PRINTERS 
(In Utah, 1-800-662-2500.) Printouts that stand out. 


Canon U.S. A.. Inc.. Printer Division. RO. Box 619865, Da Mas.'Fort Worth Airport, Texas 75261. 1986 Canon U.S.A., Inc, Prinlility iaa product of Metro Software Inc. 
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niSTINGUl 


3 paper feeding con trols, 
plus paper^sa ving 
push/pull tractor feed. 


Diagnostic seU-tsst 
signals errors with 
flashes and beeps. 


Go off-line to change 
type styles and modes 
wi thout len gthy 
software commands. 


ADJUST 


POWER 


ON LINE 


ERROR 


ON LINE 


12 p ushb u tton s 
to control printing 
functions. 


Lets you feed paper 

lin e-by-lin e, by 1/216 -in ch 

in crem en ts, or con tin u o usly. 


This could be the most intelligent 
group of buttons ever assembled. 

You'U find them on the front of 
every Alps Dot Matrix 
Printer. And you'll 
use them to do 
something most 
printers can't. 

Everything. 

Just push a 
button on our front panel. You can 
change type styles and print modes, 






load paper automatically, reprint data 
stored in the print buffer, even over¬ 
ride your software to do things it can't. 

All while using your 
PC for other work 
at hand. 

But of course, 
Alps printers are 
more than a bunch 
of buttons. 

'They're fast. 'The new P2100™ prints 
drafts at an amazing 400 cps, the 









PITCH SPACING 


OUR 


A 




ERNEL. 


Chars print buHer 
oidata without 


printing it. 


17 LEDs indicate 
tuncUons in operation. 


HOST 


HOST 


HOST 


HOST 


DRAFT 


MORM 


PROP 


F^Q 


TYPE 

STYLE 


MODE 


Choose three 
almost amazing 
P2000 speeds: 

V- 250 cps dralt 
125 cps memo, 

\ or 50 cps letter 
quahty. Price: $995. 


\ 

Automatically reprints data 
stored in print buffer 
(4K expandable to 256K). 


Select font cartridges, 
prin ting modes, prin t 
pitches and spacing 
quickly and easily 


Choose three amazing 
P2100 speeds: 400 cps 
draft, 200 cps memo, 
or 80 cps letter quahty 
Price: $1595, 


P2000™at an almost amazing 250 cps. 

They're versatile. They print 
everything from letters and graphs 
to six-pcirt forms and 16-inch-wide 
spreadsheets. And they run with aU 
the most popular PCs and software. 

Best of all, they're reliable. 
Because Alps printers are among the 
most solidly bioilt at any price. In fact, 
with norm^ care, they'll run five 
years or more without a breakdown. 
And their precision-engineered print- 

Inquiry 13 for End-Users. Inquiry 14 for DEALERS ONLY. 


head will deliver over 200 million 
characters of superb output. 

So don't just get a printer that does 
a lot of work. Get one that doesn't 
interfere with yours. 

An Alps. 

For our brochure and name of our 
nearest dealer, call ( 800 ) 828 -ALPS. In 
CA, (800) 257-7872. _ _ 

We'U show you Wk T 

how to push all the 

right buttons. AMERICA 


P2000 amd P2100 are trademarlfa of Alps Elsctnc Co., Ltd. £>1986 Alps America. 






10 MHz 286 TURBO' 



The Code of the West 


The Good 

Western 
286 Turbo"“ 

Western Computer Corp. has built 
a strong reputation in the Micro¬ 
computer Industry by sticking to a 
few basic principles. We call it the 
"Code of the West” and it goes 
something like this: 

MAKE IT BETTER, 
with added features like 8-10 MHz 
switchabie, 512K of RAM expand¬ 
able to 1MB, Standard RS-232, 
Parallel Ports and 1 year Warranty 
on parts and labor. 

MAKE IT NOW. 

it doesn't matter how good a deal 
you make if you have to wait 
forever to get it! 

MAKE IT CHEAPER, 
and pass the savings on to the 
Buyer. 


MAKE IT COMPATIBLE, 
we can’t think of anything worse 
than getting a good deal on a new 
system, but not being able to run 
your favorite Software! By the 
way, we use Phoenix Bios for total 
compatibility. 

MAKE IT IN AMERICA. 

Please! 

The Bad _ 

$5295po 

What could a Personal Computer 
with fewer standard features, actual¬ 
ly do for you that would compel you 
to part with an additional $3,300.00. 
Will it pick-up the kids from school, 
wash the car or walk the dog? Think 
about it! 

& The Ugly 

Regardless of what you pay for it, 
a Foreign Import can be one big 
gamble, with no guarantees of com¬ 
patibility, service, or support. 


Western Computer Corp. has a full 
line of personal computers and 
peripherals designed around your 
needs and your budget including: 
WESTERN COMPUTER XT TURBO™ 
WESTERN CARRY-ON™ 
and.. . 

.. Coming soon— WESTERN 80386™ 
Call one of our salespersons at 
(714)553-1611 to find out how to 
hang-on to more of your money! 

Western Computer 

17781 Mitchell St„ Irvine, CA 92714 USA 
Phone (714) 5534(ill 
Customer Service Only (714) 533-1705 
Telex: 7566731 

Answer Back WESTERN COMP 
FAX (714) 5534)236 

Western Computer Australasia Limited 
4-82 Abbot Street. Ascot Brisba 
Queensland, Australia 4007 
^(07) 268-6589 - Telex: AA144746 
FAX: n07} 2685256 - Answer Back MCGUIR 

Western Computer Spain 
Diputadon, 238-6° Despacho 8 
08007 Barcelone, Spain 
Tele: 317 7128 

Western Computer Greece - Busisoft Lid. 

102 Syngrou Ave,, Athens 11741, Greece 
Tele: 902 4248 - TLX: 210364 
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BY Gregg Zehr 


Design options that 
speed up memory 
management 


T he Motorola 68000 family 
of microprocessors has 
spawned a whole new 
group of computer sys¬ 
tems. The original 68000. with its 
large linear addressing range makes 
it a natural for single-user, personal 
graphics workstations such as the 
Macintosh. And multiuser systems 
based on the 68020 can offer com¬ 
puting power and speed that rival 
many minicomputers—often at a frac¬ 
tion of the cost. Not surprisingly, 
many of the design features for these 
larger systems have evolved from well- 
established minicomputer architec¬ 
tures. Memory management units, or 
MMUs, are one example. The MMU 
function came about as minicomputer 
designers began to include special 
hardware to expand the amount of 
addressable memory. MMUs have 
now become a key feature in modem 
computer architectures. In fact, 
several MMUs designed specifically 
for the bSOCXVfamily architecture are 
available (see table 1). 

Theory of Operation 

The MMU functions at a very low level 
in the computer system. Unlike a 
UART or other peripheral chip that at- 


Memory 
Management 
Units for 68000 
Architectures 


taches to the system bus and is idle 
most of the time, the MMU attaches 
directly to the CPU address bus and 
intercepts each CPU read or write 
cycle. The CPU and MMU combine to 
form a new functional unit. Several 
manufacturers have even moved the 
MMU onto the same silicon as the 
CPU, in effect declaring that you can't 
have one without the other. 

The most important function pro¬ 
vided by all MMU designs is the abili¬ 
ty to relocate a program to another 
part of memory according to a set of 
pre-assigned translation rules. This 
relocation is done in hardware, with¬ 
out requiring any modification to the 
application software. 

Before a system with an MMU runs 
a program, the operating system con¬ 
figures the MMU so that the program 
can be moved to and run in an avail¬ 
able section of memory. The program 
then begins execution, unaware of the 
MMU's actions. For example, if a pro¬ 
gram has been compiled and linked 
with a starting location of 400 but that 
location is being used for some other 
purpose, the operating system con¬ 
figures the MMU hardware to convert 
all the program's memory references 


to an unused section of memory. Al¬ 
though the MMU is obviously useful 
in a system that has multiple users 
running separate programs, it is just 
as useful in a multitasking single-user 
system. 

In a simple 68000 system that does 
not have an MMU (figure 1), a typical 
memory read cycle begins when the 
CPU asserts an address and address 
strobe (AS), and the cycle ends when 
the memory places data on the data 
bus and activates the data transfer 
acknowledge (DTACK) line. Assuming 
that the memory is very fast, the cycle 
can be completed in eight transitions 
of the clock, or 500 nanoseconds for 
an 8-MHz CPU. 

In a 68000 system that has an MMU 
in series with the CPU s address bus 
(figure 2), for each read cycle the CPU 
asserts a logical address and logical 
address strobe (LAS). (The address 
and address strobe lines are now 

{contimed\ 

Gregg Zehr is a senior design engineer at 
Altos Computer Systems (2641 Orchard 
Parkway, San ]ose, CA 95121). Ue received 
his M.S.E.E. from the Univers^ of llliftots 
and is interested advanced computer 
architectures. 
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prefaced with the term logical since 
they are the absolute addresses from 
the CPU's point of view.) The MMU ac¬ 
cepts the address and logical address 
strobe and then translates the logical 
address according to a set of transla¬ 
tion rules into a physical address. It 
then asserts a physical address and a 
physical address strobe (PAS). (The 
term physical is used to indicate that 


these addresses are physically at¬ 
tached to the memory.) The memory 
again responds by putting data on the 
data bus and asserting DTACK. 

But as the saying goes, nothing is 
free. There are two penalties for at¬ 
taching the MMU in series with a 
bus—speed and pin count. First each 
memory cycle must now be slowed 
down while the MMU performs the 


translation. Second, the MMU must 
monitor a wide input bus and drive 
a wide output bus. Expect a single¬ 
chip MMU for a 68000/68010-based 
system to have at least 64 pins and 
an MMU for the 68020 to have over 
120 pins. Although the cost of a 
device is directly proportional to the 
number of pins on the package in 
most systems, fortunately the cost of 
adding MMU hardware is less than 
developing a layer of software to per¬ 
form similar functions. 

Since the MMU operates on each 
memory access, it is the perfect place 
to add special hardware support for 
certain operating system functions 
that are not strictly related to address 
translation. The most important extras 
are memory protection, cache, and 
virtual memory support hooks. For 
example, by monitoring the three 
funaion code bits from the 68000, 
the MMU can divide the CPU s ad¬ 
dress space into user- and supervisor- 
level instruction and data areas. Thus, 
while you debug a program, the MMU 
can trap unauthorized (usually unin¬ 
tentional) attempts to access reserved 
system functions such as memory- 
mapped I/O or interrupt vectors. In 
this case, the MMU hardware ensures 
that a bug in a program does not 
hang the system, 

PACED Translation 

The translation rules that an MMU 
uses can be classified as being either 
paged or segmented. Paged systems 
usually divide memory into equal-size 
pieces (pages), while segmented sys¬ 
tems divide memory into variable-size 
pieces (segments). Both of these con¬ 
cepts first appeared in mainframe and 
minicomputer systems. 

In a paged translation (figure 3). the 
MMU divides the logical addresses 
into two parts: the upper bits are 
called the segment number and the 
lower bits are called the page index. 
The page index, which determines the 
page size, is passed directly through 
the MMU unmodified. The segment 
number is used as an address into a 
segment table. The data from the seg¬ 
ment table is called the page address 
and forms the upper part of the 
physical address, txjgically then, a 
memory location is described by a 


Ibble I: A summary of memory management tinits. 


Device 

Manufacturer 

Translation 

CPU Supported 

68451 

Motorola 

Segmented 

68008/00/10 

68905 

Signotics 

Seg mented/Paged 

68000n0 

68070 

Signetics/Ph flips 

Seg mented/Paged 

Integrated 68000 

68910 

Signetics 

Demand paged 

68010 

68920 

Signetics 

Demand paged 

68020 

60461 

Motorola 

Demand paged 

68010/20 

68851/M MB 

Motorola 

Demand paged 

68010/20 

68851 

Motorola 

Demand paged 

68010/20 




Address 




AS 


68000 

CPU 

Data 

MEM 


DTACK 






Block Diagram 


CPU sends address and AS to MEM 



State Diagram MEM returns data and DTACK to CPU 

SO S1 S2 S3 S4 S5 S6 S7 SO 

riJTJTJTJl 

li 


CPU — AS 


MEM - DTACK 


Timing 

Figure 1: A system without an MMU. 
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13-bit offset into one of 2048 pages. 
Physically, memory is divided into 2K 
pages with a fixed size of 8K bytes. 

Although several popular 68000/ 
68010 systems have been built by 
simply implementing the segment 
tabie with high-speed static RAM. 
such an approach does not fit into 
3 2-bit 68020 designs very well, if the 
lowest 12 lines are used for the page 
index, there are 20 iines left. This im¬ 
plies that the segment table RAM 
must hold 1 megabyte of page 
numbers. 

Since pages have a fixed size, this 
type of translation is susceptible to in¬ 
ternal memory fragmentation. This 
means that some segments will likely 
include memory that is unused. For 
example, suppose that a program 
needs IK byte of storage for its data. 
When run, the system assigns the pro¬ 
gram one 4K-byte segment. The other 
3K bytes become a memory fragment 
that cannot be used by any other pro¬ 
gram. Most paged systems include at 
least two levels of translation and a 
smaller page size that reduces such 
internal fragmentation. 

A simple trick, however, can in¬ 
crease the capabilities of this ap¬ 
proach. The segment table RAM can 
be wider than the segment number to 
provide additional control bits, and 
from the physical address bus, these 
control bits cannot be distinguished 
from normal 68000 control lines. So 
these extra bits can be used as ad¬ 
dress lines, and in fact this technique 
has worked to extend the addressing 
capability of CPUs ranging from the 
6502 to the PDP-11. Other uses for 
these bits include memory protection 
attributes, virtual memory paging in¬ 
dicators, and cache inhibit mark bits. 

Segmented Translation 

In theory, segmented translation 
should be more efficient since most 
memory requests are not integer 
multiples of some fixed-size page. The 
upper bits of the address are called 
the segment number and the lower 
bits are called the segment displace¬ 
ment or offset (figure 4), The segment 
number is used to address a table of 
descriptors. The descriptor includes a 
base address, which is the starting ad¬ 
dress of the segment in physical mem¬ 


ory. The descriptor also includes the 
length of the segment. The segment 
offset should be smaller than the 
length: if it is not. the memory cycle 
is aborted and an error is indicated. 
Assuming there is no error, the trans¬ 
lation is completed by arithmetically 
adding the segment offset to the base 
address. Physical memory can now be 
divided into 256 variable-size seg¬ 
ments. Each segment can be from i 
to 64K bytes long. 

Although variable segment size 
allows memory allocation to fit mem¬ 
ory requests better, it leads to another 
problem called external fragmenta¬ 
tion. This problem, which is unique to 


segmented MMUs, occurs when vari¬ 
able-size segments leave holes in 
physical memory that are too small 
for practical use. Several algorithms 
have been developed to simplify 
allocation in segmented systems and 
are described by Baer and Knowiton 
(see the Bibliography), 

Demand-Paged Translation 

As CPU buses become wider, the 
amount of memory required to store 
page tables or segment descriptors 
becomes larger. This in turn increases 
the cost of the MMU and the over¬ 
head associated with task switching. 

(continuid) 
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Figure 2: A 68000'based system with m MMU. 
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14 Intensive 
On-Line Users 
At Same Time? 

Accessing a Common Data Base? 
No Waiting At The Terminal? 
No Performance Degradation? 


YOU BET! 

With CompuPro’s Multi-Processor 

MP14" 



Bill 

Gadbout, 

architect 

of the 

CompuFro 

MP14, 

says. 


“The oniy way to get this kind of per¬ 
formance is to build it in, chip by chip. 
Thaf s whai we’ve done. The MP14 con¬ 
tains 8 separate 10 MHz Intel 286 and 
186 CPUs, all processing at the same 
time. It has 6.5 megabytes of high-speed 
no-wait-slale RAM. And it has 80 
megabytes of buffered high-speed hard 
disk storage, ” 

Here’s the best part: With the same 
operating system, the same application 
software, you can start with the $5,995 
CompuPro 10 Plus™ (4 intensive users at 
the same lime), move up to the $18,995 
CompuPro MP14, and go way beyond 
that to the CompuPro MP42™ (42 inten¬ 
sive users on-line at the same time, 24 
separate 286 and 186 CPUs, 19.5 mega¬ 
bytes of RAM, no waiting, no perform¬ 
ance degradation, $49,9951). 


These superb multi-processor sys¬ 
tems are completely tested, are oper¬ 
ating today at customer sites, and will be 
shipped 23 days after receipt of order. 
The MP14 is available through Compu¬ 
Pro’s 127 dealers. Third party mainte¬ 
nance is available through Sperry Corp. 


The MP14 could be the answer to your 
hardware problems. Call today, (415) 
786-0909> for the complete story of this 
remarkable multi-processor system, 
and the telephone number of your near¬ 
est CompuIVo dealer. OEMs and VARs 
who wish to port their applications to the 
MP14, please contact Bill Godbout. 
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The demand-paged MMU provides 
support for 32-bit microprocessors by 
allowing translation tables to be 
stored in main memory (figure 5). 
When the system initializes, the CPU 
writes the translation tables into main 
memory and then tells the MMU 
where they are by writing a pointer in¬ 
to a control register. The MMU in¬ 
cludes bus control logic that allows it 
to search the tables and find the cor¬ 
rect translation information. Tb avoid 
searching the tables for each transla¬ 
tion, the MMU maintains a buffer of 
recently used translation information 
in a small cache memory called a 
translation lookaside buffer (TLB), 
Thus, once the tables are established, 
the MMU can translate any logical ad¬ 
dress without advance warning from 
the CPU (translation on demand). This 
arrangement also means that the 
MMU will only take time to fetch 
those descriptors that are actually 
used by a program: in a timeshared, 
multiuser system this method is usual¬ 


ly more efficient than loading all the 
descriptors each time the program 
runs. 

When a demand-paged MMU finds 
the translation information in its TLB, 
it translates the logical address into 
a physical address. If the translation 
information is not in the TLB, the 
MMU must back the CPU off the bus 
while it searches the translation tables 
in the main memory. This search pro¬ 
cess is referred to as a table walk. At 
the end of its table walk, the MMU 
writes the new descriptor into its TLB 
and tells the CPU to retry the access. 

Although the demand-paged MMU 
provides an elegant solution to a dif¬ 
ficult problem, the table walk process 
is slow. A typical table walk will cost 
the CPU 20 or more wait states. This 
means that the performance of the 
MMU is governed by the percentage 
of times that it finds the needed in¬ 
formation in the TLB—the TLB hit rate 
if the CPU includes an efficient cache 
memory, the TLB hit rate may very 


23 


24-bit logical address 
13 12 



24-bit physical address 


Figure 3: in a paqti, translation the upper bits are called the segment number and 
the lower bits are called the page index. 


Tniiicmarks: MP14, MP42, EO PI us. CompuPro; VJasyn Corpomlion. 
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Inquiry 3S7 


well become the factor that limits 
system performance. 

[f you plan to include an MMU in 
your next design, you must match the 
CPU and MMU combination with the 
overall system architecture and cost. 
For each possible MMU design alter¬ 
native you must consider hardware 
and software issues. The most impor¬ 
tant hardware issues include how to 
minimize translation delay, how the 
MMU should signal error conditions 
to the CPU, and how to reduce hard¬ 
ware overhead related to a software 
task. Of course, the nature of these 
issues depend on whether you are 
using a 68000, 68010, or 68020, 

In typical systems, a discrete paged 
MMU will support a simple operating 
system or real-time executive in a 
small single-user or embedded con¬ 
trol system. Segmented systems have 
been used in large computers for 
many years, but the advantages are 
probably not worth the additional 
complexity in a small system. The 


demand-paged memory system pro¬ 
vides the best features of both paged 
and segmented systems and has 
become the standard for multiuser 
UNIX machines. 

MMU Design Options 

Given an understanding of the MMU's 
theory of operation and the system 
design considerations, there remain 
the actual design implementation op¬ 
tions, The first and most obvious op¬ 
tion is to not use an MMU at all. That's 
exactly the design decision made for 
the Apple Macintosh, the Commo¬ 
dore Amiga, and the Atari 520ST, Al¬ 
though the graphics interface used by 
these machines, which includes multi¬ 
ple windows and desk accessories, 
may give the impression the systems 
perform multitasking quite naturally, 
none of these systems includes any 
MMU hardware. Instead, they place 
the burden of memory management 
on application software. In each case 

(£wwfi«ueci) 
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the designers have provided a real¬ 
time executive with a set of low-level 
interface routines and a complex set 
of so-called gentlemen's agreements 
to provide multitasking. For example, 


an application running on one of 
these machines must understand 
when and how to cal! low-level rou¬ 
tines for tasks such as memory alloca¬ 
tion, It is also up to the application 


to decide what to do if those routines 
cannot allocate the requested 
memory. 

Also, when a program runs on one 
of these machines, it has access to all 
system resources, and a programming 
error can easily write over any of the 
other programs in memory including 
the operating system. This is usually 
a fatal situation to the system, requir¬ 
ing a power reset. Even a modest 
amount of MMU hardware could im¬ 
prove the performance and reliabili¬ 
ty of these machines by reducing the 
amount of memory management the 
operating system has to perform and 
by providing memory protection in 
hardware. 

A paged MMU can also be built 
using discrete logic and high-speed 
static RAM to hold the segment table. 
This approach was very common in 
early 68000based multiuser systems. 
The basic paged-translation concept 
is usually extended to two levels 
(figure 6). In this approach, the logical 
address is divided into three fields. 
The segment number is extended to 
include the 68000 function code bits 
and a context register. The additional 
field, called the page number, is used 
to address the page table indicated 
by the segment table output. Most 
operating systems set up the segment 
tables once, then use the context 
register and page tables to allocate 
memory for each task. The page 
tables are small enough that they can 
be paged to main memory when a 
task switch occurs. 

The 684SI MMU 

Shortly after the first 68000 CPU chip 
made its debut, the Motorola 68451 
appeared, it was, in fact, one of the 
first monolithic MMUs available to 
system designers. The 68451 Is a seg¬ 
mented MMU that comes packaged 
as a 64-pin DIP (figure 7), It includes 
32 segment descriptors that partition 
memory into variable-size segments. 
Each of these descriptors also in¬ 
cludes an 8-bit status register that pro¬ 
vides support for a virtual memory 
architecture. 

There are several serious limitations 
with this device, however. The biggest 
problem is that 32 descriptors are not 
enough. The 68451 includes special 
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address and logical 
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MMU looks in TLB for page descriptor 
IF descriptor in TLB 
THEN MMU sends physical 
address and physical AS to 
MEM (5) 

ELSE MMU searches descriptor 
table in MEM for correct page 
descriptor (4a), updates the TLB 
(4b), and signals the CPU to retry 
the memory cycle (6) 


MEM returns data and DTACK to CPU 


Figure 5: Demand-paged translation state diagram. 
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Inquiry 207 


lines that allow several chips to be 
chained together to expand the 
number of descriptora but since the 
MMU still costs almost twice as much 
as the CPU this is an expensive op¬ 
tion. The 68451 is also relatively slow. 
Typically translation requires more 
than one wait state (especially in a 
muIti-MMU system), and if a task 
switch requires CPU intervention {and 
most do), the overhead is greater than 
that of a simple paged system. The 
6845] also lacks support for CPU 
cache memory or the 32-blt 68020. 
Since all of these problems have been 
resolved with a new Motorola MMU 
chip, the 6885h the 68451 will prob¬ 
ably not be used in many new 
designs. 


if you are porting an operating sys¬ 
tem to a machine that does use this 
device, you should consider using the 
binary buddy memory allocation 
algorithm as described by Knowlton. 
This algorithm should allow you to 
take advantage of the variable seg¬ 
ment size while reducing fragmenta¬ 
tion and operating system memory 
allocation overhead. 

The 68905 BMAC 

The 68905 basic memory access con¬ 
troller (BMAC) is the first in a series 
of ambitious announcements by 
Signetics and its parent company 
Philips. The BMAC integrates MMU 
and cache control functions for 
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68000/68010-based systems into a 
single 84-pin grid array package 
(figure 8). You can program the BMAC 
to perform segmented or paged 
translation. 

Most MMUs that support paging 
data between hierarchies of memory 
allow two levels that are usually 
dedicated to primary memory (RAM) 
and secondary memory (disk), The 
BMAC also supports a third level, 
local memory (RAM). Although most 
operating systems do not currently 
support this third level, local memory 
could be used to provide improved 
performance in a multiprocessor sys¬ 
tem, Using this local memory would 


provide fast access to private data 
structures. 

The BMAC also provides support 
for a logical bus cache memory. Plac¬ 
ing the cache on the logical bus allows 
translation and cache searches to oc¬ 
cur in parallel, but in order to avoid 
cache coherency problems, care 
should always be taken to flush the 
cache at each task switch. Although 
a logical cache is fast, it may not, how¬ 
ever, be transparent to the operating 
system. 

Signetics has also announced the 
68910 and 68920 memory access 
controllers, or MACs, that extend the 
BMAC design by including a micro- 
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Figure 8: 68905 block diagram. 
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Figure 9; Block diagram of MMU usm^ 68461. 


controller that effectively provides 
demand-paging capability for 68010 
and 68020 systems. 

The 68461 MMC 

Shortly after Introducing the 32-bit 
68020 CPU chip, Motorola an¬ 
nounced its plans to develop a 
demand-paged virtual MMU, which 
would support multitasking, multiuser 
environments such as UNIX, Unfor¬ 
tunately, the new MMU chip was not 
ready in time to be shipped with the 
first CPUs. Recognizing the need for 
MMU support. Motorola made the 
68461 memory management con¬ 
troller (MMC) available as an interim 
solution—until the single-chip 68851 
paged MMU is available. 

The 68461 is fast: it’s built with 
Motorola's 2800-series bipolar gate 
array, and it can translate a 16-MHz 
68020 access in one wait state. The 
MMC is housed in a 147-pin grid ar¬ 
ray package, which requires a heat 
sink. The MMC does not include 
everything required to implement a 
demand-paged MMU. Tb use this 
device, you must use external logic to 
implement the TLB function. A single- 
set-associative TLB can be built with 
15 or 16 external chips (figure 9). Even 
this simple TLB architecture, however, 
offers a hit rate in the UNIX environ¬ 
ment of better than 90 percent, which 
is high enough to provide good sys¬ 
tem throughput. 

An MMU incorporating the MMC 
can provide demand-paged memory 
support for either the 68010 or the 
68020. It includes the extra control 
bits that are required for memory pro¬ 
tection, virtual memory, and CPU 
cache memory functions. It maintains 
its translation descriptors in a tree 
structure in main memory. The trans¬ 
lation process divides the logical ad¬ 
dress into three fields, which are used 
to search three levels of descriptors 
(figure 10). Limit fields at each level 
of the table reduces the total amount 
of RAM needed to hold the descrip¬ 
tors. Yet a typical system requires 
about 12 SK bytes for the MMU. Pro¬ 
tection bits at each level of the table 
can provide read and write access 
protection based on the function 
codes. For example, you can con¬ 
figure a page to allow supervisor read 


i34 B Y T E • NOVEMBER 1986 













































































































MEMORY MANAGEMENT UNITS 


FC2-0 
2 0 


31 


Logical address LA31-0 
25 24 IS 17 10 9 



31 


10 9 

Physical address PA31-0 


Figure 10: Demand-paged translation. 


and write access while a user mode 
write will generate an error. 

THE 68851 PMMU 

The Motorola 6885! paged MMU, or 
PMMU, provides complete demand- 
paged MMU support in a single chip. 
This advanced design includes a 
64-entry fully associative TLB that is 
more efficient than the single-set 
design of the 68461 MMC Since the 
PMMU attaches to the 68020's co¬ 
processor interface, its registers are 
extensions to the existing program¬ 
mer’s model of the CPU. The CPU/ 
PMMU combination adds new MMU 
instructions to the existing 68020 in¬ 
struction set. While all the other 
devices discussed here decode the 
MMU's control registers as mem¬ 
ory-mapped I/O, this coprocessor ap¬ 
proach integrates the PMMU into the 
programming environment. For exam¬ 
ple a single instruction allows a con¬ 
ditional branch based on the condi¬ 
tion of the PMMU status register. 

The PMMU's translation mechanism 
is similar to the MMC. but the PMMU 
offers more flexibility. The PMMU 
page sizes can range from 256 to 32 K 
bytes, and page tables are not fixed 
at three levels. The PMMU can parti¬ 
tion the logical address into one to 
four fields, each of which serves as an 
index to the table at that level, 

PMMU hardware includes arbitra¬ 
tion logic for both the logical and the 
physical bus. A separate pointer 
register is provided for an alternate 
logical bus master, such as a DMA 
controller. In a multiprocessor en¬ 
vironment, PMMU’s can share de¬ 
scriptor tables in main memory, 
reducing storage requirements. The 
PMMU offers full support for system 
functions such as virtual memory, 
cache memory, and a floating-point 
coprocessor. 

Besides using the CPU function 
code bits for memory protection, the 
PMMU adds up to eight levels of ac¬ 
cess authorization. This concept is 
also extended into the 68020 call 
module (CALLM) and return from 
module (RTM) instructions so that 
authorization can be verified at the 
subroutine level. 

For the faint of heart. Motorola also 
offers the 68461 and discrete TLB 


already assembled on a printed cir¬ 
cuit board, which is pin-for-pin com¬ 
patible with the 68851. You can plug 
this board-level product, the 
68KVMMB851, into your next 68020 
design to provide MMU support until 
the 68851 is available in production 
quantities. 

Future trends 

it’s difficult to determine which has 
advanced more rapidly, the micropro¬ 
cessor or the MMU, Certainly the 
supermicrocomputers available today 
depend on the MMU just as much as 
the microprocessor to provide high 
performance for a lower-than-ever 
cost per user. If history is any indica¬ 
tion, IC manufacturers will continue to 
integrate more and more system func¬ 
tions onto silicon. 

Integrated units that combine the 


68000 CPU and a simplified 68920 
MMU in a Single device, such as the 
recently announced Signetics/Phillps 
68070, are sure to abound in the 
future. The advantages of putting the 
CPU and MMU on the same silicon in¬ 
clude faster translation, lower pin 
count (and therefore cost), and im¬ 
proved software portability. Moreover, 
by offering silicon that can simplify 
the layer of software required for 
multitasking, this device is sure to find 
its way into the next generation of 
mouse-and-windows machines, ■ 
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the “I V American” slogan with your Compu-Brush 
software and you could win a grand prize of $2,000 
and an American 286-A (AT compatible) Perfect System 
with a color monitor. Other prizes include American 
(IBM AT/XT® compatible) systems with color monitors. 

DOUBLE YOUR CHANCES! Phase One of the “I V 
American” graphics contest concludes at Comdex/ 
Spring '87 in April. Keep the creative flow going and 
enter Phase Two of the “I V American” contest to con¬ 
clude at Comdex/Fall '87 in November. 

Look for specially marked packages of American sys¬ 
tems and American hardware products and create 
winning graphics with your FREE Compu-Brush! 


CRT (EGA) DISPLAY USING COMPU-BRUSH 


COMPUTER & PERIPHERAL, INC. 

Corporate Office; 2720 Croddy Way, Santa Ana, CA 92704 USA 
Tel: (714) 545-2004 • Fax; (714) 545-2146 • TELEX: 3710523 AMERICAN 
Northeastern Office: 830 Busch Court, Columbus, OH 43229 USA 
Tel: (614) 846-5433 • Fax: (614) 846-7656 

Conlest rules and army forms may be obiarned from ACAR 

Deadlines tor necjeipt of entries ars AprS i, 1907 lor Phage One arnJ November i, 1907 tor Phase TV*o. 

Vdld where pcohibliteO. licensed or taxed by law. 

IBM AT and XT are regiffleted UBdemarkg [jf Iriieruaiional Business Machines Corporatton. 

*On all American 88 and 286 Effective October 1,1986. Sub^t lo tnteFogio Trace gedirKphlc regtrlctliDns and regutahons. 

Inquiry 21 for End-Users. Inquiry 22 for DEALERS ONLY. 

























BY Paul Walton 


The State 
OF Soviet 

Microelectronics 


Is tfie Soviet 
Union doomed to lag 
behind the West? 


W hen microelectronic 
technology and per¬ 
sonal computers first 
appeared in the West 
15 years ago, the Soviet Union was 
building the versions of third-genera¬ 
tion IBM mainframe computers on 





which It still relies. While the East Bloc 
covertly acquired minicomputers for 
reverse engineering, IBM overtook 
Apple in the personal computer 
market, and the first 32-bit micropro¬ 
cessors put the power of a minicom¬ 
puter on a single chip. But only now 
are microcomputers becoming avail¬ 
able to the children of those party 
members allowed to buy them. 

Tb say the least, the Soviet com¬ 
puter culture is weak, Original and 
copied iBM PCs and Apple Ils are 
reserved for the state, military, and 
party elite. Packaged software is 
scarce, printers are poor, disk drives 
are rare, modems are virtually unob¬ 
tainable, and there is no public digital 
data communication network. 

Enthusiasm for personal computers 
is muted because East European 
copies of Wfestern computers are un¬ 
predictable, inefficient, and garish in 
design, with their heavy gray or black 
metal cases, bright emerald-green 
phosphor screens, and sticky, unre¬ 
sponsive keyboards. The few office 
systems in the U.S.S.R. are based on 
CP/M and MS-IX)S operating systems. 
Popular applications packages from 
the Ufest such as WordStar and Visi- 
Calc are available, but not with Cyrillic 
scripts. 

In fact, the Soviet Union seriously 
lags behind and greatly relies on the 
Vfest, according to Professor Seymour 
E. Goodman at the University of 
Arizona's Department of Manage¬ 
ment Information Systems (see refer- 

{continued} 
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SOVIET MICROELECTRONICS 


The Soviets recognize 
the need for small 
systems, hut so far 
have failed to match 
Western technology. 


ence 1). In effect, he argues, the 
Soviets go about things in entirely the 
wrong way They decided to follow the 
West, ditching almost all indigenous 
developments in favor of copying— 
to the extent that they are sentenced 
to lag several years behind. 

Goodman is roundly skepticaJ of the 
East Bloc’s capabilities, yet other 
observers are more optimistic. A 
British study of Soviet microelec¬ 
tronics to 1982 states that the West 
has underestimated or even ignored 
Soviet accomplishments (see refer¬ 
ence 2). Paul Snell from Birmingham 
University's Centre for Russian and 
East European Studies says that copy¬ 
ing can bring rewards. Pentagon 
research on covert Soviet acquisition 
supports Snell's arguments. According 
to one study the Soviets saved bil¬ 
lions of dollars on military develop¬ 
ment costs by obtaining thousands of 
items for subsequent copying. As a 
result, their microelectronics industry 
made significant advances, which 
■'reduced the overall Western lead.., 
from 10 to 12 years in the mid-1970s 
to 4 to 6 years today" (see reference 
3). 

Developing a New Industry 

The Soviet electronics and computer 
industry is highly diffuse, controlled 
by the defense-oriented Military- 
Industrial Commission (VPKl and 
spread across several ministries. The 
State Committee for Science and 
'Technology acts as the domestic 
policy-making body for a large 
domestic manufacturer and a few 
smaller subsidiaries, while the Coun¬ 
cil for Mutual Economic Assistance 
(CMEA). a body designed to ensure 
the socialist division of labor coor¬ 
dinates Warsaw Pact activities on 


research, standards, and production 
levels. 

In practice each CMEA member 
country is charged with producing a 
different component part or micro¬ 
computer peripheral and in each 
country a separate organization or 
factory might further subdivide pro¬ 
duction, Managing this system with¬ 
out access to computers is a night¬ 
mare. Parts are often mismatched, 
testing is poor, and software and sys¬ 
tems are often left to the unfortunate 
end user to sort out. 

This organization coped well 
enough with the supply of mainframe 
and minicomputers, copying IBM and 
DEC hardware and software, with 
satellite states manufacturing periph¬ 
erals such as disk drives, printers, and 
terminals. But it failed to track innova¬ 
tions in microcomputers until the late 
1970s. The Soviets then recognized 
the need for small systems, but so far 
have failed to match Western tech¬ 
nology. 

There has been no competitive cus¬ 
tomer demand, entrepreneurial spirit, 
or free exchange of ideas to match 
Silicon Valley. For instance, the output 
of the main VPK-run factory, which 
produces microelectronics, minicom¬ 
puters, and microcomputers in the 
Zelenograd high-tech park 30 miles 
outside Moscow, has been reserved 
first for the military, second for 
GRU/KGB state security services, and 
third by special edict from the Polit¬ 
buro. Zelenograd has been closed to 
Soviet citizens. 

Development has also been stifled 
by technological shortcomings. Small 
systems began as a development of 
minicomputer technology in the 
U.S.S.R., aping the development of 
PDP systems and later LSI board-level 
systems. Bit-sliced processor design 
was taken up, but the gains of LSI 
microcircuits could not then be real¬ 
ized, Sophisticated software was as¬ 
siduously copied. But basic innova¬ 
tions such as simplified programming 
languages like BASIC were ignored. 

Indigenous developments were 
quashed by the Soviet computer in¬ 
dustry. despite the capabilities ex¬ 
hibited. (Centers of excellence exist: 
The Central Scientific Research in¬ 
stitute in Moscow designed 8- and 


16-bit mini- and microcomputers, and 
the National Cybernetic Institute in 
the Ukraine developed a microcom¬ 
puter DOS. which was dropped in 
favor of CP/M,) Copying was prefer¬ 
able because it was thought to be 
more reliable. It was perhaps essen¬ 
tial when the Soviet authorities dic¬ 
tated that space and nuclear weapons 
programs must keep up with Western 
technology, which was growing many 
times faster. The bureaucratic party 
attitude became '"West is best: East 
is least ' 

The party even declared a second 
Space race, this time in computers. 
President of the Moscow Academy of 
Sciences and chief Soviet scientist 
Alexi Alexandrov said that despite the 
technology gap, and in the face of a 
technology embargo, the US.S.R. 
would go all out to catch up: "Have 
|the Americans] forgotten that prob¬ 
lems of no less complexity such as 
the creation of the atomic bomb or 
space rocket technology,. , , |we| 
were able to solve ourselves without 
any help from abroad, and in a short 
time" (see reference 4). Brave words, 
but the reality is a little different. 

According to Snell, an air of con¬ 
fidence returned to the Soviet com¬ 
puter industry in 1979. He even sug¬ 
gests that the industry could now pro¬ 
gress independently. Microelectronics 
production has been mastered, 
thanks to an infusion of Western 
manufacturing equipment prior to the 
tough embargo introduced by Presi¬ 
dent Ronald Reagan. In fact direct 
copies now make up only part of the 
Soviet microelectronics inventory, and 
Snell adds that there are signs of in¬ 
genuity in the designs of the micro¬ 
electronic devices he has studied. 

The East Bloc is not standing still; 
the Soviet Union has established a 
commission to consider ways in which 
it can overstep the present tech¬ 
nology gap and move directly from 
third- to fihh-generation technology. 
And CMEA is organizing a research 
and development program for the 
socialist member countries, and it is 
improving the standard of production 
facilities. 

Hungary has unveiled its own am¬ 
bitious project to develop VLSI cir- 
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MICRO CAP and MICRO LOGIC 
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""I'ypicai MfCROCAP Transient Analysis" 

works. In addition, you get even more 
ad\wic€d device models, worst case capa¬ 
bilities, temperature stepping, Fourier 
analysis, and macro capal:>ility. 


MICROLOGIC: 

Your Digital Solution 

MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. TTie system 
automatically creates the netlist reciuired 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave¬ 
forms, and up to 50 macros in each net¬ 
work MICROLOGIC produces 
high-resolution timing diagrams showing 
selected wweforras and associated 
delays, glitches, and spikes—just like the 
real thing. 


I How many long unproductive hours 
liavc you spent “in line” for your sitnula- 
lion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
Ituming your PC into a productive and 
Lost-e(feetive engineering workstation. 

I Both of these sophisticated engineering 
tools provide you with quick and efficient 
^lutions to your simulation problems, 
knd here's how. 

MICROCAP: 

Your Analog Solution 

MTCROCAP is an interactive analog 
[circuit drawing and simulation system. 

It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
pc, or Transient analysis. While pro¬ 
viding you with libraries for defined 
[models of bipolar and MOS devices, 
ppamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE, 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
femploys sparse matrix techniques for 
faster simulation speed and larger net- 



^Typical MICROLOGIC Diagram" 


Reviewers Love 
These Solutions 

Regarding MICROCAP ... ''A hi^ly 
recommended analog design program” 
(PC Tech Journal 3/84), ”A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC ... “An effi¬ 
cient design system that docs wliat it is 
supposed to do at a reasonable price” 
(Byte 4/84). 

MICROCAP and MICROIjOGIC are 
available for the Apple II (64k), IBM PC 
(I28k), and HP-150 computers and priced 
at ■1475 and 1450 respectively. Demo 
versions are available R>r S75- 
MICROCAP II is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at 1895. Demo 
versions are available for SIOO. 

I>emo prices are credited to the 
purchase price of the actual system. 

Now, to get on llne^ call or write today! 

Spectrum Software 

• 1021 S. Wolfe Road, Dept. B 
Sunnyvale, CA 94087 
(408) 738-4387 
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DISCX5VER 
LISP MACHINE 
PERFORMANCE 
WITH TOUR 
PC/AT AND 

GOLD mix. 


It's hard to believe tliat you can 
do serious AI development on a PC. 
But one look at the Gabriel Bench¬ 
marks (see chart) will convince you. 

You’ll see that Gold Hill’s com¬ 
piled GCLISP 286 Developer runs 
faster than the Xerox 1108, and ap¬ 
proaches the .speed of the VAX 750. 

Put tliat performance together 
witli tlie power of 3 5-Mb\te (that's 


right, 15 MB!) AT-Optimizer memorv' 
boards and you turn your POAT into 
a very .serious LISP development 
and deliv'eiT environment indeed. 
This powerful programming envi¬ 
ronment includes: 

•enhanced EMACS editor with 
over 150 commands including 
keyboard macros, LISP and text 
mode, and the ability to compile 
from the edit buffer 


In addition, GCLISP 286 Developer 
supports Ethernet (GCL NET), 
graphics (Halo Graphics), and run- 
ume delivery (GGL RUN). 

If TOu want to get serious about 
Al development on jowr PC/AT, talk 
to Gold Hi!! today. We're the expert 
in Al on PCs. 

For details about Gold HiU's 
GCLISP 286 DeveUtper and a special 
t>ffer, adl toll-free: 


\ Performance Benchmarks 1 
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• debugging tools including step, 
trace, backtrace, pprint, breitk, 
and complete on-line help 

• interface to C and 
Assembly language 

' lexical scoping. 


1 - 800 - 242 -LISP 

In Mass.: (617) 492^2071 
Gold Hill Computers, Inc. 
163 Harvard Street 
Cambridge, MA 02139 
GOLDHl LL Inquiry 139 



Gold Hill. The expert in AI on PCs. 


*The results are round by taking die niean of the bench¬ 
mark results from the performance and mukm of LlSl^ 
Sj'siems by Klchard F Gabriel ttormaliiced hii* the dinci of 
the GCLISP 286 Developer running on a CX>MPAQ Fum¬ 
ble 286. 


© 1986 Gold Hill Conipuiers* Inc. GCLISP 286 Developer and GCLRLIK are registered irsdeniai ks of Gold T Till Cornputers. 
inc, IC AT is a trademark of International Business Machines Cqtp. Xerox is a regiscered trademark of Xerox Corpor^iDn, 
VAX is a tr^emaikofOigiLil Equipmeiit Qjfparadoa Nlictosaftis a trademark of Microsoft GnrporaLkMi, CX)MPAQ Portable 
286 is a trademark of Compaq CcMifiuier Corporation. AT-Optimizer is a tratkmark of MA S>'5tems. 













SOVIET MICROELECTRONICS 


cults. It has developed a local micro¬ 
computer industry around the state- 
owned manufacturer Videoton and 
small software houses. And Hungary 
now has the capability to produce ar¬ 
tificial intelligence systems using the 
Prolog language. 

Poland was similar to Hungary 
before the present civil and economic 
clampdown. Small-scale enterprises 
were developing software and micro¬ 
computer-based systems for sale in 
and out of the East Bloc Advanced 
fourth-generation software especial¬ 
ly in the field of database manage¬ 
ment is a notable Polish achievement. 

East Germany's state-owned 
Robotron is producing an office sys¬ 
tem and general computer line that 
matches Western suppliers like Wang 
or IBM, and the country has turned 
the precision camera-maker Zeiss to 
making display units and optical 
drives. East Germany is the largest 
East Bloc supplier. 

Czechoslovakia, like East Germany 
has the task of mass-producing a full 
range of microelectronic devices. That 
country's automated factories and 
skilled workforce tend to produce 
more reliable products than the 
U.S.S.R, Together, Czechoslovakia and 
East Germany are expected to pro¬ 
duce 2 million ICs annually 

Bulgaria produces traditional mag¬ 
netic storage media, including tape 
and disk drives, at the Beroe plant on 
the Black Sea, This plant also refined 
basic microelectronic production 
techniques to produce RAM chips. 

Yugoslavia has historically had a 
strong telephone industry, and the 
semiprivate Iskra Associated Enter¬ 
prise (lAE) has the job of producing 
advanced telecommunications prod¬ 
ucts—digital switching, modems and 
multiplexers, and laser and satellite 
links. lAE also trades with the West, 
exporting $106 million in 1984, 

Manufacturing Limitations 

Manufacturing is generally the big 
headache for all these countries— 
Soviet production techniques are way 
behind those in the West. (Czecho¬ 
slovakia is more advanced in the pro¬ 
duction of some microprocessors. 
East Germany in making memory 
devices.) Manufacturing problems are 


exacerbated by the logistics of reverse 
engineering, or the process by which 
copies are made of basic com¬ 
ponents. Goodman says, for example, 
that miniaturization of microelectronic 
circuits has made it more difficult to 
interpret the original design of micro¬ 
processors that cannot be bought 
directly by the U.S.S.R. 

Tb make matters worse, Soviet scien¬ 
tists do not have the benefit of CAD/ 
CAM. They cannot define a circuit by 
minimizing the distance between in¬ 
ternal connections, so Soviet chips 
tend to locate similar functions 
together, regardless of the resultant 
inefficiency. Together with the ag¬ 
gravation in covertly obtaining all the 
component parts or information, even 
for a single device, the overwhelming 
efforts involved in reverse engineer¬ 
ing do not yield comparable rewards. 

The Soviets have generally shied 
away from the highest technologies 
such as LSI and VLSI, and sophisti¬ 
cated fabrication techniques such as 
that for CMOS (with the exception of 
a military-led initiative to develop 
GaAs production in space). A few 
VLSI devices, such as the KI801VE1 
i6-bit single-chip microprocessor, do 
exist, but they are the exception. 

Instead the Soviets have concen¬ 
trated on traditional design, fabrica¬ 
tion, and packaging of traditional 
devices, such as bit-sliced micropro¬ 
cessors. This has meant that small syS' 
terns are limited to the speed, capaci¬ 
ty, and functionality of the very first 
microcomputers. (The Apple Il-com- 
patible Agatha, named after a favorite 
niece of Brezhnev, is perhaps an apt 
example of leading-edge Soviet 
products.) 

Paradoxically, Soviet-designed 8-/ 
16-bit, 16-bit, and 32-bit micropro¬ 
cessors exist. But these are short-run 
devices intended primarily for the 
military, for nuclear or space research, 
and for, use in prestige factory auto¬ 
mation and robotics projects. Mass- 
market microcomputers take a back 
seat. 

The staple diet of homemade de¬ 
vices is supplemented with other 
copied devices including the Zllog 
Z80, Intel 8080, 8086, and 8088, and 
Motorola's 64K-byte static and 
dynamic RAM—all known to be in 


The staple diet of 
fiomemade devices is 


supplemented witfi 
other copied devices. 


large-scale (several thousands) pro¬ 
duction in at least three Warsaw Pact 
countries. 

Technology embargo 

The Pentagon has successfully lob¬ 
bied for tight export controls to 
restrict the trade in basic manufactur¬ 
ing capability The argument is that 
U.S. products and know-how go into 
Soviet weapons systems, giving them 
an edge and saving R&D expenditure. 
One section of a report (reference 3) 
on the covert acquisition of com¬ 
puters and microelectronics fabrica¬ 
tion equipment suggests that 'near¬ 
ly half' of the covert trade diversions 
fall into this category. 

A catalogue of equipment obtained 
in one year during the early i970s in¬ 
cludes 30 sophisticated crystal pullers, 
99 diffusion Furnaces, 3 integrated cir¬ 
cuit testers, and 10 mask aligners. The 
list for the following year includes 24 
crystal pullers, 64 diffusion furnaces, 
3 photorepeaters, 3 pattern genera¬ 
tors, 3 epitaxial reactors, and an 1C 
tester. Raw materials, too, are required 
by the U.S.S.R. By 1980—before ex¬ 
port controls—the Soviets had pur¬ 
chased hundreds of tons of elec¬ 
tronics-grade silicon. 

The report alleges that integrated 
circuits are also obtained in great 
quantity—as many as 100 million cir¬ 
cuits a year. Suppliers face stiff penal¬ 
ties under the U.S. Export Administra¬ 
tion Act, but the trade still continues. 

Export law (defined under the 
CoCom rulings and translated into law 
by each of the Western allies and 
lapan) allows certain small systems to 
be exported but denies others that 
are more powerful. It is illegal to ex¬ 
port the IBM PC, for instance, but not 
the Commodore 64. A simple, single- 
user accounting package can be sold 
across the Iron Curtain, but not the 
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multiuser version. And while a mono- 

The trade in other component has been increased Soviet efforts to 

chrome monitor is okay, a high-resolu- 

parts—drives or expansion 

boards, coordinate computer research and 

tion color monitor is not. 

complete small systems, systems soft- development, improve manufacturing. 

Ambiguity in these laws, their com- 

ware and applications—is probably and rely less on imports. Snell points 

plexity. and the lure of greater profits 

impossible to quantify given the ease out that Pravda (July 10. 1984) even 

have conspired to produce “gray" 

with which products can be obtained, says the Soviet Union benefited from 

exports to the Warsaw Pact. BK 

One US. export official in 

London the trade sanctions. 

Dynamics estimates the value of hard- 

says that this illegal trade is "a mist 

ware alone to be in 

the billions of 

floating Eastwards: How can we grab SOVIET OUTLOOK 

dollars. In Europe and Japan many 

mist?" 

lb date, the Soviet Union has devel- 

traders simply ignore export laws. 

Another by-product of the embargo oped 15 distinct microprocessor 

Thble 1: Tfie Soviet microcomputers. 





DOS and 


Model 

Processor Bits 

Programs 

Major Uses 

Elektronika-eo 

K581/K536 16 

BASIC 

Word processing, data 



FORTRAN 

storage and accounting (a 



Assembler 

wide range of peripherals 




such as printers and extra ter¬ 




minals is available) 

Elektronika-S6 

K536 16 

Assumed to have 

Multiboard and single-board 



ported MS-DOS 

microcontrollers, and 



(2.0 or higher), MBASIC, etc., 

single-chip, 16-bit 



on to later machines 

microprocessors 



such as S5-21 


Elektronika-NT 

K587 or 16 

MS-DOS 2.0 or higher 

Largest selling micro for 


K1801VE1 

Now porting 

business use in USSR. 



CP/M-86 

desigrred at the Centrat Scien¬ 




tific Research Institute (TsNIi) 

Knstall-60 

K80IKB0 8 

Intel 8080A look-alike 

Large seller, educational ver¬ 



chip running CP/M 

sion available to schools 

Agatha (or Agat) 

K587 8 

Supposedly running 

Apple n copy, packaged 



Apple ProDOS 

in a single unit; small pro¬ 



under a copy of the 

duction run only; difficult 



6502 instruction set 

to obtain Apple peripherals. 




software, add-ons. etc; 




popular with scientists and 




programmers. 

Iskra 

580 16 

Direct copy of IBM 

Very few Russian PCs 


series 

PC; runs English 

have been made; 


chips 

PC-DOS. GW-BASIC. 

copies are significantly 



MicroCOBOL, and 

slower, have poor (mono 



POP software 

only) display, and consist of 



packages (Cyrillic 

5 sykem components (rather 



DOS being 

than 3); hard disk to 5 mega¬ 



developed) 

bytes only; few peripherals 




and fittle or no add-ons 
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Inquiry 160 


devices, including direct copies like 
the K580 (Intel 8080A), K589 {Intel 
3000), and K1804 (Advanced Micro 
Devices 2900). The KR580IK80A 
microprocessor is a modified version 
of the Intel S080A that even bears the 
US part number (note the "8080A' 
in KR580IK80A). But the Pentagon 
report confirms that copying is getting 
more difficult, and so reverse engi¬ 
neering is expected to be less fre¬ 
quent in the future. 

From the basic Soviet components, 
at least four major small system com¬ 
puters have been produced (table 1). 
These small systems are based on im¬ 
plementations of either CP/M or MS 
DOS. These small systems conform to 
Western operation but are lacking in 
functionality and speed. Although 
most are obtained only through work 
organizations, party members and 
local officials can buy home com¬ 
puters priced from around 3CX} rubles 
(about $225). but that price might 
represent three months' pay. Western 
machines are not available—even in 
the elite Moscow party shops such as 
GUM. 

The Kristall-60 [presumed to be the 
biggest seller) and other 8-bit micros 
with ancient versions of CP/M are iust 
now reaching the mass market. Some 
Moscow schools are even getting edu¬ 
cational versions of the KristalL The 
Agatha is particularly popular with 
programmers and scientists, but It Is 
in short supply, 

TTue Id-bit micros are rare in the 
Soviet Union. The IBM PC-compati¬ 
ble Iskra is reserved for the important 
state bodies, local party dignitaries, 
and the GRU/KGB. But the Electronika 
NT line of MS-DOS 2.0-based com¬ 
puters has been taken into mass pro¬ 
duction. In fact, one model has sold 
several tens of thousands. 

But the lack of good software has 
created a maior problem. The Soviets 
do not tend to produce Cyrillic-based 
operating systems, compilers, and 
programming languages. A drive to 
collect indigenous programs, to com¬ 
mission basic packages, and to con¬ 
vert more Western software is now 
being promoted by the old Algorithm 
Committee at the Moscow Academy 
of Sciences. (Many Western firms 
report that customer support and ser¬ 


vice notes and inquiries about soft¬ 
ware often find their way from the 
Soviet Union, even though no record 
of a sale can be found.) 

The solution to this software prob¬ 
lem involves the mass availability of 
systems and a higher level of com¬ 
puter literacy than currently exists. 
Although numerous training schemes 
have been considered little has been 
done to provide more machines. A 
microcomputer education course by 
mail for example, instructs students 
in DOS and BASIC commands—but 
without the luxury of a computer. 
And the story in schools and colleges 
is the same. 

Peripheral devices such as second 
floppy disk drives, hard disks, daisy- 
wheel printers, and graphics output 
devices are even more difficult to ob¬ 
tain. Expansion boards are rare. 
Magnetic media are expensive And 
to be caught with a modem or 
acoustic coupler would be viewed as 
a reprehensible civil offense by the 
KGB. The State is paranoid about the 
free flow of information. 

In the end. a combination of Soviet 
technical inability, strict administra¬ 
tion. and the lack of a computer 
culture will inhibit the growth of this 
industry And because of this, the ef¬ 
ficiency of Soviet administration and 
economy and the freedom of its peo¬ 
ple will suffer On technology alone 
the Soviets may appear doomed to 
lag behind the West. But that view of 
the Soviet microelectronics and small- 
system industry may soon change. 
Soviet premier Mikhail Gorbachev has 
addressed every major political 
meeting and organization to the prob¬ 
lem of technological rebirth, ■ 
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REPRESENTING KNOWLEDGE, some researchers say. is the key issue right 
now in the development of artificial intelligence. There's no doubt that prog¬ 
ress in recent years has been impressive, especially in commercial knowledge- 
based or expert systems. But Ai researchers still struggle with the problems 
of encoding massive amounts of information and formal reasoning procedures 
as data structures that computers can manipulate with ease. 

This month's theme presents new approaches to the problems of represent¬ 
ing knowledge, in the articles that follow, the programming techniques vary. 
Most rely on general-purpose programming languages like Pascal and BASIC, 
a couple make use of Prolog, and one is based on a specialized AI language. 
The types of knowledge-based systems vary as well, reflecting the thought 
that the merits of a particular scheme depend on the eventual use of the 
knowledge. 

Leading off. Beverly and William Thompson examine a technique based on 
the 1D3 algorithm, an induction method often used for building commercial 
expert systems. Implemented here in Pascal, the algorithm reduces redun¬ 
dancy in the knowledge base, organizes the data to recognize patterns, and 
produces a set of rules that can then be manipulated by an expert system shell. 

In a more unconventional approach, Peter Frey presents a BASIC program 
that forgoes symbolic reasoning and uses bit mapping as the basis for a 
pattern-matching scheme. Based on lohn Holland’s work on classifying infor¬ 
mation. Frey's simple expert system can be implemented in almost any stan¬ 
dard high-level language. Also using Holland's classifier, Philip Schrodt presents 
a political expert system in Pascal designed to make short-term forecasts, 
Schrodt's system relies on an elaborate bit-mapping scheme that matches pat¬ 
terns in a detailed database of past political behavior. 

One of the problems encountered in any approach to representing 
knowledge is that of maintaining consistency and minimizing conflicts in a 
changing knowledge base, lohn and Clara Cuadrado tackle this problem with 
a Prolog frame-based technique. Their decision-support system adjusts its 
deductions when information is added or deleted and provides "what if" 
capabilities as well. In a lighter vein, l.-C. Emond and A. Paulissen deal with 
the problem of incomplete knowledge with their Prolog program, Watson, 
which simulates the reasoning of a player in a game called CLUEDO. 

Many well-known expert systems have been built not with general-purpose 
programming languages but with specialized rule-based or production systems. 
Len Moskowitz explains the Workings of one such system, OPS5, Although 
developed and used for years on mainframes, OPS5 is now available in ver¬ 
sions for a variety of microcomputers. 

For a glimpse at where knowledge representation can lead, our final article 
in this month's theme examines machine learning, an area still in its infancy. 
As Angelos Kolokouris explains it, machine learning involves teaching a com¬ 
puter to form concepts. What this requires is a language that can grow as 
its knowledge increases, which is exactly what Marvin, a Prolog program, does. 

—Catfiryn Baskin, Associate Editor 
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REPRESENTING KNOWLEDGE 


FINDING RULES 
IN DATA 

BY Beverly Thompson and William Thompson 


An algoritfim for extracting knowledge from data 


MUCH OF THE FOCUS of computing 
in the past has been on collecting, 
manipulating, and disseminating data. 
Many people are now saying that the 
primary focus of computing in the 
future will be on the collection, ma¬ 
nipulation, and dissemination of 
knowledge and that our view of it will 
be profoundly changed In the pro¬ 
cess, Much artificial intelligence 
research to date has been concerned 
with representing knowledge in a way 
that can be efficiently collected, 
stored, and utilized by a computer. 
In this article we describe one 
method of obtaining knowledge 
directly from a set of data. This knowl¬ 
edge will be represented in a series 
of if-then statements called rules. The 
method used, the 1D3 algorithm, was 
developed by 1. Ross Quinlan (refer¬ 
ence ]j and is the method most com¬ 
monly used in the commercial expert 
systems that employ induction 
methods to generate rules. 

Classification trees 

One structure that has been exten¬ 
sively used to represent knowledge is 
the classification tree (also called the 
"decision tree"). A simple example is 
the best way to show how a classifica¬ 


tion tree works. Suppose that you 
want to invest money in a company 
in the computer industry and are 
seeking advice from a friend who is 
a financial expert in that industry. 
When you call him on the phone, 
something like the following conver¬ 
sation may take place: 

Expert: Is the company a hardware or 
software company? 

You: Software. 

Expert: Would you say that the com¬ 
pany’s main product is new, in midlife, 
or old technology? 

You: Midlife. 

Expert: Does this product have any 
significant new competition? 

You: No. 

Expert: From what you've told me, it 
seems that the company's profits 
should continue to go up. 

Figure 1 shows how this same ex¬ 
change could be represented as a 
classification tree. This partial tree 
completes only the branch of the tree 
that represents the answers you sup¬ 
plied during your conversation. A 
complete tree would fill in all of the 
questions and answers that could 
possibly take place during a consulta¬ 
tion session. 


Although trees show the relation¬ 
ships that exist among the various 
components, they can be very difficult 
to manipulate. One structure that can 
represent similar information but is 
easier to use is called a rule. The rule 
that can be made from the tree in 
figure 1 is this: 

If type is software 
and age is midlife 
and competition is no 
then profit is up. 

One rule is made to represent each 
completed branch of the tree, with the 
subject of each question being repre¬ 
sented by a keyword called an at¬ 
tribute. The question associated with 
the attribute can be stored along with 
the rule in the form of a prompt. An 
example of a prompt would be 

prompt type 

Is the company a hardware or soft¬ 
ware company? 

The entire collection of rules and 

{continued} 

Beverly and William Thompson are con¬ 
sultants specializing in the design of knowl¬ 
edge-based systems for microcomputers. They 
can be contacted at MicroExpert Systems, 
R.D. 2, Box 430, Nassau, NY 12123. 
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prompts is called a knowledge base. 

Each rule is a single fact that can be 
easily verified or modified. In addi¬ 
tion. work done on expert system 
shells provides us with many excellent 
methods for using a set of rules to 
conduct a consultation. For a detailed 
description of one of these methods 
(called a backward<haining inference 
engine), see our article 'Inside an 
Expert System" in the April 1985 
BYTE. 

The Knowledge Acquisition 
Bottleneck 

If the problem of selecting a winning 
company were as easy as our exam¬ 
ple makes it appear, there would be 
no problem stating all of the knowl¬ 
edge about the subject in a simple set 
of rules and we could make a fortune 
in the stock market. Unfortunately, the 
complexity of real-world problems 
often makes it difficult to design a 
detailed set of rules. In some problem 
areas the amount of information 
needed for a solution is prohibitively 
large. In others, the knowledge is not 
well enough defined to put into rules. 
Even in cases where the problem is 
manageable, the number of experts 
with the inclination and the time to 
work on these systems is small. This 
situation is often referred to as the 
knowledge acquisition bottleneck. 

In order to solve the problem of ac¬ 
quiring expertise, we should ask 
ourselves how the experts became 
experts in the first place. Why. for ex¬ 
ample, did our financial analyst ask 
those specific questions? People learn 
through their experiences. The finan¬ 
cial analyst, for instance, constantly 
absorbs data about different com¬ 
panies. their products, and their finan¬ 
cial situations. His mind has the abili¬ 
ty to observe patterns in data and 


organize it. This process allows a per¬ 
son to extract meaning and thus 
knowledge from data. As we said, the 
computer has revolutionized the col¬ 
lection and storage of data, but have 
we really been able to make the most 
use of that data? Shouldn't it be possi¬ 
ble to find some way to organize data 
to recognize patterns and extract 
knowledge directly from it? The ID3 
algorithm attempts to do just that. No 
one claims that it works in any way like 
our own brains, but it does provide 
a way to produce a classification tree 
directly from a set of examples within 
a problem area. Once we can make 
a classification tree, it is a direct step 
to rules that can be manipulated by 
an expert system shell. 

To illustrate how the algorithm 
works, let's return to the problem of 
predicting whether a given company's 
profits will increase or decrease. This 
time, let's suppose that when you ask 
your friend for advice he tells you that 
he makes it a policy not to give finan¬ 
cial advice to friends. Instead, he sug¬ 
gests some magazines that you could 
read to familiarize yourself with the 
ups and downs of the industry. You 
take his advice but find it's very dif¬ 
ficult to make use of all the reading 
material. So you make a table that lists 
some of the companies, some facts 
about them, and whether their profits 
have increased or decreased in the 
last quarter. A sample of this table is 
shown in table 1. The labels on the 
columns "profit." "age." "competi¬ 
tion," and "type " are the attributes for. 
which the values are stored in the 
table. Each row in the data table is 
called an example. The first attribute, 
"profit." is called the class attribute. 
Your goal is to determine a relation¬ 
ship between the class attribute and 
the values of the other attributes. The 


first example says that "profits were 
down in a company whose product 
was old. had no significant competi¬ 
tion. and which produces software." 
You can see that the table alone does 
not give you much insight into predict¬ 
ing when a company's profits are like¬ 
ly to increase. What is needed is a way 
to use the examples in the table to 
produce a classification tree. 

Building the Classification 
tree 

lb build a classification tree, you 
select one of the attributes to be the 
starting point or root node of the tree. 
Once you select this attribute, you 
split up (partition) the example set in¬ 
to a number of smaller tables, each 
containing examples with the same 
value of the selected attribute. If you 
select "age " as the root of the tree, 
the table will be split into the sets 
shown in figure 2. You can see in 
figure 2 that when "age" has the value 
"old," the value of the class, "profit," 
is always "down." When the value of 
"age" is "new." the class value is 
always "up." In these two new exam¬ 
ple sets, no further classification is 
necessary. However, in the example 
containing "age = midlife," you must 
select a new attribute and split the set 
again. Figure 3 shows the results of a 
split on the attribute "competition." 
Since each partition now contains 
only a single value for the class at¬ 
tribute. the tree-building process is 
complete. 

You can produce a set of if-then 
rules from this tree by following each 
branch from the root to a terminal 
node. Each rule is a series of condi¬ 
tions consisting of attribute and value 
pairs, followed by a single conclusion 
that contains the class and the cor¬ 
responding class value. The inter- 
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Figure 1: Cfassificatm tree lowing tfte results of one cmsultation session. 
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mediate nodes and their branches 
form the conditions of the rules; the 
terminal nodes form the rules’ conclu¬ 
sions. For example, following the first 
branch on the right results in the rule 

If age is old 
then profit is down. 

One rule is produced for each ter¬ 
minal node of the tree. The rules that 
can be formed from this tree are 
shown in figure 4. 

Figure 3 illustrates an interesting 
side effect of the tree-building pro¬ 
cess. Even though the original exam¬ 
ple set contained three attributes, you 
did not need the attribute "type" to 
classify the examples in the set. This 
is a valuable result because it can 
reduce the amount of data that needs 
to be collected. Brieman et al. (refer¬ 
ence 2J used a classification-tree¬ 
building technique called CART to 
classify the mortality risk of heart at¬ 
tack victims. This process allowed 
them to reduce the number of attri¬ 
butes in the data set from 19 to 3. 

Why This Tree? 

The tree in figure 3 is certainly not the 
only possible tree that could have 
been generated from this set of ex¬ 
amples. Rather than selecting "age" as 
the first attribute on which to split the 
example set. you could have selected 

[continued) 
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midlife 

yes 

software 


■-^mldiife-— 

—►up 

midlife 

no 

hardware 


—►up 

midlife 

no 

software 


—►down 

midlife 

yes 

hardware 


Figure 2: set from table I split on attribute "age" 


age¬ 


-old- 


-^new- 


►midlife- 


-^down 

-Xlown 

->-down 

^up 
-up 


old 

no 

software 

old 

no 

hardware 

old 

yes 

software 

new 

no 

hardware 

new 

no 

software 

new 

yes 

software 


►com petition- 


-no- 


-yes- 


-►-up 

-►up 

midlife 

no 

hardware 

midlife 

no 

software 

-►down 

-►down 

midlife 

yes 

hardware 

midlife 

yes 

software 


Figure 3: Example set of figure 2 after second split—tks time on "competition" 
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one of the other attributes. This would 
have resulted in a different tree and 
a different set of rules. Since some at¬ 
tributes tell us more about how to 
classify an object than others (in our 
example "type" was not even needed), 
it is important to split the example set 
using attributes that lead to efficient 
classification trees. Put another way, 
how do you measure the amount of 
information about classification con¬ 
tained in a single attribute? 

Entropy 

If we turn to communication theory, 
we find that there is a precise mea¬ 
sure of information called entropy. 
Applying this concept to the classifi¬ 
cation problem, we find that if an ob¬ 
ject can be classified into one of 
several different groups, the entropy 
is a measure of the uncertainty of the 
classification of that object. As the en¬ 
tropy increases, the amount of infor¬ 
mation that we gain by knowledge of 
the final classification Increases. 
Mathematically, if an object can be 
classified into N different classes, c,. 
.. ..Cf,. and the probability of an ob¬ 
ject being in class i is p(cj, then the 
entropy of classification, H{Q. is 

W{C) = -2^ p(c,) logi p(c,) 

If you are a bit rusty on logarithms, 
recall that loga(x) = y means the same 
as 2* = y or, more plainly the log to 
the base 2 of any number is the 
number of bits that it would take to 
represent that many different objects. 
Consequently, logi(16) = 4 tells you 
that it takes 4 bits to uniquely repre¬ 
sent 16 different objects. (All loga¬ 
rithms mentioned in this article are 
assumed to be taken to base 2.) 

Let's apply the entropy formula to 
the example set in table 2. In this set 
there are two possible values for the 
class attributes, "up" and "down." The 
probability (actually the frequency of 
occurrence) of the class having the 
value of "up" is 5 out of a total sam¬ 
ple set of 10, or 5/10. The probability 
of "down" is also 5/10. The entropy 
of classification for the total set is 

//(Q = -p{up] log p(up) - 
p(down) log p(down) 

= -5/10 log (5/10) - 


If age is old 
then profit is down. 

If age is new 
then profit is up. 

If age is midirfe 
and competition is no 
then profit is up. 

If age Is midlife 
and competition is yes 
then profit is down. 


Figure 4: Rules produced from the 
classification tree of figure 3. 


T^ble 2: Part of the example set 

split on ‘^campetition/ 


Competition 

Profit 

No 

Down 

No 

Up 

No 

Down 

No 

Up 

No 

Up 

No 

up 

Yes 

Down 

Yes 

Up 

Vfes 

Down 

yes 

Down 


5/10 log (5/10) 
= 1.00 


Although this number represents the 
uncertainty about profits going up or 
down based on the data in table 1. it 
does not tell us anything about the 
amount of information contained in 
the individual attributes. 

Calculating the Entropy of 
Classification of an attribute 

What we really want to know to help 
us decide the attribute on which to 
split is the entropy of classification 
after deciding on a particular attri¬ 
bute. This entropy represents the 
amount of uncertainty about a par¬ 
ticular outcome, so well want to split 
on the attribute that results in the 
smallest entropy of classification. 

The first step In calculating the en¬ 
tropy of classification after deciding 
on a partitioning attribute, symbolized 
by H(C|A). is to split the table into 
subtables where each example has 


the same value of the partitioning at¬ 
tribute Thble 2 shows a partition of 
the example set after splitting on the 
attribute "competition." The entropy 
of each subtable is calculated 

for each value of the attribute. Uj. 
H\C\aj] is given by the expression 

H(CiaJ-L P[Ci\aj) logp(c,|fly) 

The function p{Ci\aj] is the probability 
that the class value is Ct when the at¬ 
tribute has its jth value. 

We can now calculate the entropy 
of each subtable; 

H(Ci competition=no) 

- -p(up I competition=no) 

X log p(up|competition=no) 

- pfdownj competition=no) 

X log pidownj competition=no) 
= -4/6 log (4/6) - 2/6 log (2/6) 
= 0.918 

H(C j competition=yes) 

= -p(up|competition=yes) 

X log p(up|competition=yes) 

- p(down|competition=yes) 

X log p(down|competition=yes) 
= -1/4 log (1/4) - 3/4 log (3/4) 
= 0.81! 

The expression p(up|competition-no) 
is the probability that the class value 
is "up" when the value of the attribute 
"competition" is "no." It is just the 
number of times class "up" appears 
in a row with “competition" equals 
"no" divided by the total number of 
cases in which "competition" equals 
"no." 

In order to find the entropy of the 
entire table after the split. H(C| com¬ 
petition). we must take the sum of the 
entropy of each of the values of the 
attribute multiplied by the probabili¬ 
ty that the value will appear in the 
table. Stating ail of this concisely, the 
entropy of classification after choos¬ 
ing a particular attribute. H{C\A). is the 
weighted average of the entropy for 
each value aj of the attribute. 
Mathematically this is expressed as 

H[C\A) = £ p(aj H{A\aj) 

J~t 

M is the total number of values for the 
attribute A. 

In this example this gives 
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( ( down old no software ) 

( down midlife yes software ) 

( up midlife no hardware ) 

[ down old no hardware } 

{ up new no hardware } 

{ up new no software ) 

( up midlife no software ) 

( up new yes software ) 

( down midlife yes hardware ) 

( down old yes software ) ) 


Figure 5: Lists used to represent tfie 
example set. 


{ { profit down up ) 

( age old midlife new ) 

{ compeOtion no yes ) 

{ type software hardware ) ) 


Figure 6: List used to store flttrifeutes 
and tfteir values. 


H(C| com petition) 

= 6/10 X 0.918 + 4/10 X 0,811 
= 0,8752 

if we perform these same calcula¬ 
tions for the other attributes in our ex¬ 
ample, we find that W(C|age) = 0.4 
and H(C|type) = LO. Since H(C|age) 
gives us the smallest entropy and thus 
the least uncertainty, "age" is the best 
attribute to select for the initial split. 

Implementing the Algorithm 

Tb implement this algorithm we need 
to make some decisions about how 
to represent the example tables in the 
program, will store the table of ex¬ 
amples as a list. Each element of the 
list is another list that contains one ex¬ 
ample. Figure 5 shows the list contain¬ 
ing the example set from table 1. Each 
list is enclosed in parentheses. Even 


{ age ( old 

classify 

( ( ( down 

old 

no 

software ) 



( down 

old 

no 

hardware ) 



( down 

old 

yes 

software ) ) ) ) 

( new 

classify 

( ( ( up 

new 

no 

hardware ) 



( up 

new 

no 

software ) 



( up 

new 

yes 

software ) ) ) ) 

( midlife 

classify 

( { ( down 

midlife 

yes 

software ) 



( up 

midlife 

no 

hardware ) 



( up 

midlife 

no 

software ) 



( down 

midlife 

yes 

hardware ) ) ) ) ) 


Figure 7: Tfie list equivalent to the tree in figure 2. Tfiis list is returned after the first 
call to the classify routiiie. 


[ age { old 

{ profit ( down ) ) ) 



( new 

[ profit { up 

))) 



[ midfife 

{ competition 

( no 

classify ( ( ( up 

midlife no hardware ) 




( up 

midlife no software ) ) 



( yes 

classify ( { ( down midlife yes software ) 




( down 

midlife yes hardware ) ) ) 


Figure 8: Tfie list equivalent to the tree in figure 3, 


( age ( old 

{ profit ( down ) ) ) 

( new 

( profit (up ) ) } 

( midlife 

( competition ( no ( profit [up ) ) ) 


( yes ( profit ( down ) ) ) ) ) 


Figure 9: The final list returned hy the classify routine. 


though considerable overhead is as¬ 
sociated with the use of list structures 
in a program, lists provide a great deal 
of flexibility and allow us to use a 
single representation for both the ex¬ 
amples and the final classification 
tree. 

We will also use a list to keep track 
of the attributes and their values. This 
is another list of lists. The first sublist 
consists of the class name and as¬ 
sociated class values. The other sub¬ 
lists contain the attribute names and 
each attribute's values. Figure 6 shows 
the attribute list for the example set. 

The actual tree-building procedure 
is performed by a function called 
classify. If you pass an example list to 
this function, it returns the classifica¬ 
tion tree for that example set. This 
tree is also represented by a list. The 
first element in the list is an attribute 
or class name, and it is followed by 
a series of lists. Each list contains a 
class value if the first item was the 
class name: otherwise, each list con¬ 
tains a value for the attribute followed 
by the tree produced by classifying 
the partition of the example set that 
has that value. In other words, classify 
is a recursive procedure that either 
returns the class name and the class 
value of the example set or calls itself 
to classify the new partitioned exam¬ 
ple set. The clearest way to explain 
classify is to demonstrate how it 
would process our example set. 

Figure 7 shows a list that is equiva¬ 
lent to the tree returned by classify. 
By calculating H(C\A) for each at¬ 
tribute, classify has chosen "age" as 
the attribute on which to split. It 
returns the attribute name followed 
by three lists. Each list contains a 
value of the attribute followed by the 
classification of the appropriate sub¬ 
set of examples. The calls to classify 
in the first two lists (the values "old" 
and "new") will result in no further 
recursion because each of the lists 
contains only a single class, in both 
cases, classify will return the class 
name, "profit," and the appropriate 
class value. The third list requires a 
new partitioning of the example set. 
Figure 8 shows the results when clas¬ 
sify splits the new example set on 
"competition." The final tree returned 
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by classify is shown in figure 9. If you 
examine the 'list of lists' in figure 8. 
you can see that its structure is similar 
to the classification tree shown in 
figure 3. 

The classify function produces the 
tree in a depth-first manner In our 
ample that means classify would con¬ 
tinue to the end of the branch for 
'age" is "old" before looking at the 
other values for ' age/' 

Handling Conflicts in the 
Data 

Conflicts among the examples can 
lead to the generation of erroneous 
rules. A conflict occurs when two ex¬ 
amples contain identical values for all 
attributes but have different class 
values. A conflict usually signifies that 
the attributes chosen are inadequate 
for the classification task. You can 
remove this problem by introducing 
additional attributes Deciding which 
new attributes to include is a task for 
an expert in the problem domain 


being considered, but identifying con¬ 
flicts is relatively easy. Since each ex¬ 
ample is stored as a list, you can 
recognize a conflict by comparing the 
list representing an example against 
each of the other lists, A conflict oc¬ 
curs when the tails (the entire list ex¬ 
cept for the first item) of two lists 
match, but the first items on the list 
are different. 

'DON'T Care" Values 

when creating examples, we find it 
useful to specify that a particular at¬ 
tribute does not play a role in the clas¬ 
sification. We use a special symbol, 
called a "don't care" value to indicate 
this fact. For instance, (down old no 
*) indicates that if the value of the at¬ 
tributes 'age ' and “ competition" are 
'^old" and "no. " respectively, the class 
value is 'down" no matter what the 
value of ‘type." An asterisk repre¬ 
sents a "don't care" value. Examples 
containing “don't care" values are ex¬ 
panded into a new set of examples. 


each containing one of the possible 
values for the ' don't care" attribute. 
The example above would be ex¬ 
panded to (down old no hardware) 
and (down old no software). 

Attributes with Numeric 
Values 

All of the attributes in the example set 
had values chosen from a limited 
group of possibilities. Suppose that 
instead of assigning the values 'old.'' 
'new/' and 'midlife" to the attribute 
■'age/' you wanted to assign numeric 
values. In this case, you would use the 
numeric values of "age" to create a 
set of new attributes that contain the 
ranges of possible values. For exam¬ 
ple assume that you have four com¬ 
panies with products aging 6. 10. 16. 
and 36 months. You would make three 
new attributes, each representing the 
range formed by splitting the con¬ 
secutive values at their midpoints. The 
new attributes would be '“age < 8." 
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"age < 13," and "age < 26." The 
values in the original table under 
"age" are used to determine if the 
value of the new attributes is "yes" or 
"no." The entropy of classification 
after splitting is calculated for each 
new attribute along with the other at¬ 
tributes to determine the best at¬ 
tribute to use to partition the data set. 

The Completed Program 

A TUrbo Pascal program called 
INDUCE for the IBM PC and compat¬ 
ibles implements the techniques 
described above. ]Editor’s note: INDUCE 
is available on disk, iti print, and on BIX; 
see the insert card folloivin^ page 352 for 
details, it is also available on BYTEnet; see 
page 4,| The program contains a col¬ 
lection of low-level routines for the 
manipulation of the list structures 
described in this article, Since Thtbo 
Pascal is not optimized for list pro¬ 
cessing, the program is slow com¬ 
pared to some of the commercial im¬ 
plementations of the ID3 algorithm, 
but we hope that by examining the 
commented source code, program¬ 
mers can gain some insight not only 
into the 1D3 aigorithm but also into 
the power of symbolic computation 
using list-like structures. 

The program produces rules in the 
format accepted by the expert system 
shell MicroExpert. but you can easily 
modify the program to produce rules 
for another expert system shell. You 
can also modify the program to pro¬ 
duce Prolog sentences. 

Also available is Crossref, a parser 
that reads and parses rules that use 
the same rule syntax as the one we 
have described. A description of this 
program and how to write an in¬ 
ference engine that uses the rules can 
be found in our April 1985 article. 
[Editor's note: Crossref is available on BIX 
and BYTEnet, I ■ 
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REPRESENTING KNOWLEDGE 


A BITMAPPED 
CLASSIFIER 

BY Peter W. Frey 


Tflis unconventional approach yields a small 
fast, pattern-oriented expert system 


IN THE PAST DECADE, expert sys¬ 
tems have matured from laboratory 
curiosities to useful commercial prod¬ 
ucts, They are an evolutionary out¬ 
growth of early work In artificial in¬ 
telligence on search-based problem 
solving and theorem proving. In their 
most common form, these systems 
use simple IF... THEN productions 
to represent a wide range of ideas, 
concepts, and actions in a uniform 
data structure. Conclusions are drawn 
and advice is given by reasoning in a 
sequential manner. Sometimes the 
expert system uses forward chaining 
by starting with initial observations 
and working through the list of pro¬ 
ductions until it can derive an ap¬ 
propriate conclusion. In other in¬ 
stances, the inference engine works by 
backward chaining, in this case, the 
system starts with the desired conclu¬ 
sion and attempts to work through 
the production list to find a link to the 
conditions of the specified problem. 

Classifier Systems 

In what follows, 1 describe an un¬ 
conventional expert system that is 
based on pattern recognition rather 
than on reasoning. This approach can 
be implemented in conventional pro¬ 


gramming languages on an inexpen¬ 
sive desktop system. The architecture 
is surprisingly simple, and the pro¬ 
gram can be modified or extended 
easily. When implemented cleverly, 
expert systems based on this ap¬ 
proach can provide advice or conclu¬ 
sions rapidly even when the knowl¬ 
edge base is extensive. I hope to show 
that a simple method can sometimes 
be a good one. 

The literature on expert systems 
shows that most existing programs 
function as categorizers. A set of en¬ 
vironmental stimuli (features or symp¬ 
toms) is classified into one of many 
possible categories. For example, 
medical diagnosis is performed by 
assigning each set of symptoms to a 
specific illness category. Other diag¬ 
nostic programs work in a similar 
manner to deal with mechanical mal¬ 
functions in automobiles, airplanes, or 
air-conditioning systems. Systems for 
speech recognition or visual object 
Identification can also be treated as 
classification systems. Expert systems 
that provide travel recommendations 
or suggest where to drill for oil can 
also be placed in this same category. 

The pattern-recognition program 
described in this article is based on 


a famiiiar concept that is commonly 
known as a classifier system. The ter¬ 
minology I use is based on the recent 
work of )ohn Holland (see reference 
1) at the University of Michigan. Infor¬ 
mation about the set of conditions is 
encoded as a string of bits where 
each bit represents a specific feature 
that is typically binary in nature (pres¬ 
ent or absent). This bit string, which 
can be 10 or 12 bits for simple prob¬ 
lems or several hundred bits for com¬ 
plex problems, is usually referred to 
as a message. For example, a system for 
recognizing a particular person at a 
sports event might have specific bits 
representing such features as blue 
eyes, black hair, 6 feet tall, 190 
pounds, blue jacket, brown pants, gray 
sideburns, shoulder-length hair, wire- 
rim glasses, etc. The set of features 
can be broad enough to uniquely 
categorize thousands of different in¬ 
dividuals. The message for any given 
person would have a 1 in locations 
representing specific attributes that 

{continu^} 
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are present and a 0 in locations for 
features that are not present. This bit¬ 
map approach is very general and yet 
is extremely simple to implement. 

A particular pattern of features, 
such as those associated with a target 
person, is denoted by a bit-string pat¬ 
tern called a dassifier. Classifiers are 
more complicated than messages 
because they are based on a multi¬ 
letter alphabet rather than a two-let¬ 
ter alphabet. One way to represent a 
classifier in a binary system is to use 
one bit string to denote present or ab¬ 
sent and other bit strings to represent 
the relative importance of different 
bits. 1 will refer to the first string as the 
classifier and the others as dassifier 
masks. Eleanor Rosch (see reference 2) 
has argued persuasively that natural 
categories do not have fixed boun¬ 
daries. Instead, members of a category 
vary in their characteristics depending 
on how many of their attributes are 
central or peripheral to the category, 
lb represent this aspect of categoriz¬ 


A BIT-MAPPED CLASSIFIER 


ing people, objects, or events, we 
employ three classifier masks speci¬ 
fying which attributes are absolutely 
essential to the category (type A), 
which ones are usually present (type 
B). and which ones are sometimes 
present (type C). This strategy permits 
flexibility in defining category pro¬ 
totypes (the classifiers) that seem 
necessary for real-world applications. 

lb perform a task such as finding a 
specific person at a sports event, you 
would create a classifier that specifies 
which attributes among those possi¬ 
ble are possessed by the target in¬ 
dividual. A message would then be 
created for each individual at the 
sports event by specifying the at¬ 
tributes that each possessed. The 
classifier would then be compared to 
each message and the message that 
was most similar would be identified 
as the target individual. This strategy 
is conceptually simple. Note, however, 
that several very important matters 
need to be considered. In particular. 


you must specify the global set of at¬ 
tributes. The effectiveness of the pro¬ 
cess depends critically on a judicious 
choice of attributes. The process can 
discriminate among similar in¬ 
dividuals only if the bit map includes 
the right features. Knowing in advance 
what these features should be usual¬ 
ly requires an expert's knowledge. 

The second major problem of the 
description given above is the phrase 
"most similar." There are many ways 
to measure similarity. With simple bit 
maps, the most obvious measure of 
similarity between a message and a 
classifier is the number of relevant 
bits in common. A relevant bit is one 
indicated by the classifier mask as 
being important. By comparing each 
of the three classifier masks with the 
message, you can determine if all the 
essential bits (type A) in the classifier 
are matched exactly, how many of the 
type B bits are set properly and 
whether any of the type C bits match. 

In most cases, you need to empha- 


When It comes to probJem solving, the 
APL*PLUS System is the undisputed leader. 

That's because the APt*PLU3 System 
works with you. It goes far beyond what 
application software like Lotus* or dBASE* 
could possibly ever offer. And, it won't tie 
you down with the details of standard 
programming languages. 

The A PL* PLUS System Is a personai 
language, with productivity features that 
help you concentrate on getting answers, 
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rather than struggle with intricate caJcuia- 
lionsand modeling. 

With it you can manipulate tables of 
numbers as easily as single numbers and 
get quick results from your computer using 
short, simple statements. 

When you’ve reached the limits of 
other packages, move up to the APL*PLUS 
System, it's a powerful and flexible tool 
that grows with you as your needs become 
more sophisticated. With over 200 built-in 


A Personal Language 


applications—like graphics, report 
formatting and communications—you 
have all the tools at your fingertips to 
quickly and easily solve those seemingly 
impossible problems. 

Best of all, the APL+PLUS System 
interfaces well with software packages 
you're already using—like databases, 
spreadsheets, and graphics packages. 
The A PL* PLUS System also makes it 
easy to link those packages that aren't 
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size some bits more than others. 
Some attributes are absolutely critical 
(type A). If one or more of these are 
absent, the message is not compati¬ 
ble with the classifier, in a sense, each 
of these crucial attributes is given an 
absolute veto in the matching pro¬ 
cess. Type B and type C attributes in¬ 
fluence the judgment of similarity but 
In a less central way. The proportion 
of type B matches is important 
because bits that do not match are 
negative evidence. Type C attributes 
are diagnostic when present but not 
damaging when absent. Tb be most 
similar to a classifier, a message must 
match all the critical features exactly 
and match more type B and type C 
features than any other message that 
meets the type A conditions. This im¬ 
plementation of the similarity idea 
provides a very powerful method for 
approximate pattern matching. 

Another device that increases the 
generality of this procedure is to 
represent higher-level concepts with 


more than one classifier pattern. For 
example, you might wish to identify 
a specific person at a sporting event 
and not know what clothing the per¬ 
son was wearing. But you might know 
that the person was likely to be wear¬ 
ing one of three favorite outfits. An 
easy way to deal with this ambiguity 
is to define three separate classifiers 
for the target person, one for each 
outfit. These three classifiers would be 
identical except for the bits represent¬ 
ing clothing. This capability of defin¬ 
ing more than one classifier for a 
given category is a powerful way to 
deal with concepts that are not 
precisely defined, in medical diag¬ 
nosis, there are illnesses in which the 
pattern of symptoms is quite different 
for men and women or different for 
children and adults. These complex¬ 
ities are easy to deal with when 
separate classifiers can be defined for 
each special case. 

When classifiers differ in the 
number of relevant features, the yard¬ 


stick for measuring similarity needs to 
be modified to take into account the 
specificity of the classifier (see refer¬ 
ence 1), One classifier is said to be 
more specific than another when it 
has more bits that are designated as 
relevant. Similarity is then defined as 
a .joint function of the proportion of 
relevant bits that match and the total 
number of relevant bits. 

An additional complication in many 
expert systems is that all aspects of 
the problem are not known in ad¬ 
vance. For example, in medical diag¬ 
nosis, it is usually necessary to ask the 
patient a series of specific questions 
or to administer specific medical tests 
in order to uncover the relevant infor¬ 
mation. This process of sequential in¬ 
formation acquisition complicates the 
procedure since the computer system 
must decide in what order to ad¬ 
minister the questions and/or tests. 
In medicine as well as in other ap¬ 
plications, there is a financial cost 
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associated with information gather¬ 
ing, and experts should be skilled at 
making the proper diagnosis at a 
minimal cost. This complication can 
be addressed within the message- 
classifier system by defining a 
message mask that indicates which at¬ 
tributes are known at any given time. 
Similarity between a message and a 
classifier is then measured by ex¬ 
cluding features for which no informa¬ 
tion is available as weil as excluding 
features that are not marked by the 
classifier mask. 

You can develop many strategies for 
determining what feature to ask about 
next. A simple strategy is to identify 
the classifier that currently has the 
greatest similarity to the message and 
ask about its unknown features. If the 
answer to the question increases the 
degree of similarity continue to seek 
information relevant to this classifier. 
If the answer decreases the similari¬ 
ty check to see if another classifier is 
now more similar. If so. switch the line 
of questioning to features that are 
relevant to the second classifier. This 
strategy approximates the hypothesis¬ 
testing approach that is commonly 
observed in humans. Doctors try to 
gather information that will confirm or 
disprove the most likely diagnosis. 
Criminal investigators also usually 
concentrate their information- 
gathering efforts on their prime 
suspect. 

IMPLEMENTING A BIT-MAPPED 

Classifier System 

The pattern-recognition system de¬ 
scribed above is well suited to the ar¬ 
chitecture and instruction set of a 
modem microprocessor. In particular 
registers and memory locations are 
physical representations of a bit map. 
There are instructions such as 
EQUAL, NOTEQUAL, AND, OR, and 
XOR that are designed to compare 
and manipulate whole strings of bits 
as a single operation. The bottleneck 
that determines execution speed is 
the time required to match classifiers 
with messages. In some applications 
there are many messages and a few 
classifiers. In others, there is only one 
or a few messages and many classi¬ 
fiers. For medical diagnosis, you might 

{continued] 
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Knowing which attributes 
to include separates an 
expert from a novice. 


have a single message with 500 or 
600 features (ail of the symptoms the 
patient might have) and 300 or 400 
classifiers (symptom patterns that fit 
particular illness definitions), Tb match 
this long message against each long 
classifier, you want to compare bit 
patterns at a very high rate 
To implement this process, the com¬ 
puter starts by performing an XOR 
operation between the message and 
the classifier The resulting string is 
negated (NOT), reversing all Os and Is. 
Next, an AND operation is performed 
between the string representing the 
message mask and the string repre¬ 
senting one of the classifier masks, 
setting the bits in those locations 


where the feature is relevant and is 
currently known. This hybrid mask is 
then ANDed with the result of the first 
two operations. The number of bits 
set in this last string provides a count 
of the relevant matching bits between 
the classifier and the message. This 
process requires two AMDs, one XOR, 
and one N OT to produce the two rele¬ 
vant strings. Some mainframes have 
machine-level instructions that count 
the number of bits that are set in a 
word. Microprocessors do not have 
this instruction, so the only way to do 
a speedy bit count is to examine the 
word in 8-bit sections and use a table 
with 2 56 entries to look up the prop¬ 
er bit counts. This is not very elegant, 
but it is reasonably fast. For messages 
that are longer than the word size of 
the machine (usually 16 or 32 bits}, 
the matching process must be re¬ 
peated in 16-or 32-bit segments until 
the entire message has been exam¬ 
ined. For most applications, the 
matching algorithm described above 


executes rapidly. For the program 
described below, you get responses 
in about 2 to 3 seconds, using a 
BASIC interpreter. 

An Example Based on House 
Architecture 

The advantages of this bit-mapped 
approach can be demonstrated by ap¬ 
plying the method to a realistic exam¬ 
ple. I have chosen house architecture 
because the ideas and terminology 
are familiar to a general audience. 
Because 1 am not an expert on this 
topic, the program's knowledge is 
derived almost entirely from a recent 
book (see reference 3). Unlike many 
examples that are based on "toy" 
problems, house architecture pro¬ 
vides a level of complexity and con¬ 
ceptual richness that is equivalent to 
applications addressed by serious 
commercial expert systems. The im¬ 
plementation I describe covers over 
58 distinct house styles and involves 
over 160 descriptive attributes. It can 
be extended without any major 
changes to encompass an even 
broader range of architectural themes 
and subtypes. 

The first step in developing a knowl¬ 
edge base is to specify the attribute 
classes that define group member¬ 
ship. Tb identify the architectural style 
of a house you focus on specific 
features, including date of construc¬ 
tion, roof shape, roof pitch, nature of 
the junction between the roof and the 
exterior wall, materia! composing the 
exterior wall, type of windows, shape 
and decorations of the front door, or¬ 
namental details, and a multitude of 
other possible features, 

A partial list of relevant attributes is 
presented in table 1. The list is 
organized by general categories start¬ 
ing with date of construction. Any 
given house is designated by creating 
a bit map (a message} that has a 1 set 
in the bit position for each attribute 
that is present and a 0 set in the bit 
position for each attribute that is not. 
The number associated with each at¬ 
tribute represents the location of this 
attribute in the bit map. In the begin¬ 
ning, the proper identity of these bits 
is unknown. Appropriate values are 
assigned in a sequential fashion on 


T^ble 1: A partial list of architectural attributes. 
Dale of Construction 

1. before 1820 

2. between 1820 and 1880 

3. between 1880 and 1940 

4. after 1940 

Roof Pitch 

5. flat 

6. bw slope (less than 30 degrees) 

7 moderate slope (30 to 45 degrees) 

8. steep slope (more than 45 degrees) 

9. combination of the above 

Exterior Walls 

10. wood 

11. stone 

12. brick 

13. stucco Of adobe 

14. combination of the above 

15. Other 

Junction Between Roof and Exterior Wall 

16. absence of eaves (little or no overhang) 

17. parapet (exterior wall extends above edge of roof) 
18 slight overhang with exposed rafters 

19, slight overhang with boxed rafters 

20, wide overhang with exposed rafters 

21, vvide overhang with boxed rafters 

22, other 
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MicroWay is the woricfs leading retail¬ 
er of e087s and high performance PC 
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ucts which support the 8087 and 
80287, we stock the largest supply of 
specialized software available For 
more information call us at 

617 - 746-7341 


NUMBER SMASHETVECM™ 
THE FASTEST ACCELERATOR 
CARD AVAILABLE 

gives you 12 MHz speed in two modes: 
704K or one megabyte of “Extended 
Conventional Memoy.” MEGASWITCH 
MMU and MegaDOS software make it 
possible to run DOS applications with 
up to 1015K using PC compilers Auto¬ 
CAD and Lotus 1-2-3. Does not re¬ 
quire EMS software Totally compat¬ 
ible ... from $599 for 512K and 9.54 
MHz to $1199 with one megabyte and 
8087"1 ^ 

Cooling Fan (for 12 MHz). .$80 



SPEED UP YOUR AT 
OR AT COMPATIBLE 
WITH 287TURBO“ 10 MHl 


Micro 
l/Vav 


8087Support 

For the IBM PC, PC XT, PC AT and Comjaatibles. 



A2 D-160 MicfoWay^s Data Acquisition Board 
performs 160,000 12 bit Analog to Digital conver¬ 
sions per secondl Includes software drivers. The 
fastest 12 bft A to D board availablo For the IBM 
PC XT and compatibles....$1295 

87SFL™ Accurate and fast Scientific Sub¬ 
routine Packages. More than 145 functions: 34 
Elementary Fens, 1B Probabiltty and Statistical 
Fens. 15 Random Number Generators, Ei(x), 
li(x), Si(x), Cifx), r(x), ^(x). ^ 

Cfx). Y^x), lU .K.{x), AI(xJ. ■ , 
ber X, bei x, kefi x, kei^x, K{x), E(x), 
nfpla.b), A(a,b,/3), -^(z). P.(x), K<x), 

(x), (X). G.(p,q,x), (x) and many more. 

Callable from FORTRAN, Pascal, BASIC and C. 1st 
module $250,2nd on $100. 

MATRIXPAIC manages a MEGABYTE! 

Written in assembty tanguagei our runtime pack¬ 
age accuratety manipulatesTaige matrices at very 
fast speeds, fndudes matrix inversion and the 
solution of simultaneous linear equations Calh 
able from RM or MS Fortrar\ MS Assembler, or 
87 BASIC/INLINE........ each $99 

87FFT Written in assembly language pei^ 
forms Forward and Inverse FFTs on real and com¬ 
plex arrays which occupy up to 512 Kbytes of 
RAM. Aiso does convolutions; auto correlattons; 
hamming; complex vector multiplicatiorv and com¬ 
plex to radial conversions. Callable from most 

8087 compatible compilers...$200 

87FFT-2™ petforms twadimensional FFTs 
Ideal for image processir^ Requires 87FFT $100 

FASTBREAK" 8087 support for Lotus 

V2-3’^ Version 1A or 1 A*...... $79 

Microsoft Fortran Va31.$209 

IBM Professional Fortran. $565 

Ryan-McFariand Fortran V 2.0.$399 

LAHEY Fortran F77L.$477 

Graf malic for Fortran or Pascal__.$125 

Multi Halo Graphics f1 language^.... $189 

MicrosoftCV4jO...$299 

STBCAPL*PLUS/PC. ..$450 

INTEL, JRAM, AST, MAYNARD. CALL 


Micro 

Itiay 


P.O. Box 79 
Kingston. Masa 
02364 USA 
(617) 746-7341 


_ ' The on ly Intel- Lotus EMS board 
T comes with two megabytes of ooof running 
3S RAM in " ■ ' ' 


which 

low power drain CMOS RAM installed. Includes 
RAM disk print spooler, disk caches ard EMS driv¬ 
ers. For ^e IBM PC, XT & compatibles.... $549 

DFiXOr'* Our disk utility which thoroughly 
checks PC or AT hard disks for bad sectors and 
updates the MS DOS file allocation table accord¬ 
ingly Sdves the AT hard disk problem! ... $149 

poptlmlzer' Optimizes the way your hard 
disk or floppy stores its files Speeds up accesses 
by recombining fragmented files..$49 

DCache™ Our disk caching software speeds 
up your I/O by storing repetitively used tracks in 
memory. The amount of rr^emory used can be 
selected in 64 Kbyte banks.$49 

87MACRO/DEBUG^ Contains all the 
pieces needed for writing 8087/80287 assembly 
code & MicroWays 87 DEBUG debugger.$199 

OBJ-ASM" A multipass t^ect module trarjs- 
lator and disassembler. Produces assembly lan¬ 
guage listings which include public symbol^ ex¬ 
ternal symbols and labels commented with cross 
references Ideal for patch! ng object modules for 
which source is not available..$200 

87BASIC'' Includes patchesto the ISM BASIC 
or MS Quick BASIC CkJ^ilerfor USER TRANS¬ 
PARENT 8087 support Provides super fast per- 
fom^nce for all numeric operations irx^ludlng trig¬ 
onometries; hanscendentals; addition, subtrac- 
ticn, multiplicatiori, and division.each $150 

STBASIC/KNUNE'* converts the output of 
the IBM BASIC Compiler into optimized 8087 
inline code which executes up to seven times fast¬ 
er than 87 BASIC. Supports separately compiled 
inline subroutines. Requires the IBM BASIC Corrt- 
piler Version 1 and a Macro Assembter. Includes 

87BASIC .. $200 

RTOS " REALTIME OPERATING SYSTEM 
FTTOS is a mulfruaer, multi-tasking real time oper¬ 
ating system It irxiludes a configured version of 
InteTs iRMX-86, LI NK-86, LOOsC Ll&Sa OH-86, 
and MicroWays 87DEBUa Runs on the IBM-PQ 
>CT, POAT and COMPAQ.. $600 

INTEL COMPILERS^ 

FORTH AN-86. ...$750 

PASCAL-S6. $750 

PUM-66.-.$500 

ASM-ee..... $200 

Requires RTOS or iRMX-ee. AH coinpiler names and 
iRMX-aeTM Intel Corri 


8087 UPGRADES 

All MicroWay 8087s include a one year warranty, 
complete MicroWay Test Program and accurate 
installation instructions 

8087 5 MHz $114 

For the IBM PC, XT and compatibles. 

8087-2 8 MHz $149 

For Wang AT&T, DeskPrg NEC, Leading Edge 

80287-3 5 MHz $179 

For the IBM PC AT arxJ 286 compatibles. 

80287-6 6 MHz $229 

For 8 MHz AT compatibles 

80287-8 8 MHz $295 

For the 8 MHz 80286 aocelsfator cards 

NECV20, V30.$16, $30 

64K RAM Set 150ns. .$10 

2S6K RAM Set 150n& .$29 

256K RAM Set 120ns. ...$39 

128K RAM Set PC AT.$49 

287Turt}o" 10 MHz If you own an AT, 

Deskpro 286 or AT oom patibie; this is the card you 
need to get reasonable numeric performance It 
plugs into your80287 socket and includes a spe- 
dalTy driven 10 MHz 80287. The card comes in 
three configurations The IBM AT version includes 
a hardware RESET button.$450 

287TurtK)8 MHz. $369 

87/88Tuit>o~ is a stubby card which i ncludes 
a clock calendar and a speed controller which 
changes the speed of your motherboard from 4.77 
to 7.4 MHz Its use requires your PC to have a 
socketed 8284. Typical speed increase is 1.6 to 
2:0. The card overcomes slow hardware by slow^ 
ing up only when such devices are accessed and 

running at full speed otherwise..$149 

Optional 8087-2......$149 

286TurboCache" This accelerator for the 
PC or XT uses 8K of cache memory and 80286/ 
80287 processors to provide an avena^ speed 
increase of 3:1 for nrost programs Call for speci¬ 
fications and berrehmarks...$469 

Call for our complete catalog of 
software which supports the 8087. 

In London, please phone 223-7662 
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The ultimate time saving 
input device for IBM PCT 

KEYPORT 60 

60 Programmable 
Function tiey5l 


Polyte['5 program mable mult^functl on 
keypad, the KEYPORT 60,15 your key 
to one-ftnger pushbutton 
software, 



■,nstea‘‘ 


* key fuHy prngramjTiabie 

* Labe/ the keys so you ne\/er forget 
which hey does u/hat 

* IdeaJ for entering repehbwe 
comfnaods with a 3ingfe touch 

* tio need to memorize hard-to- 
remember command sequences 

* inciude^ readyTo-go templates for 
DOS. WordStar: Lotus 12-5. and 0A5tC 

* Runs on IB/^ PC. Kl AT and 
compat/Ples 

* Connects to game port— leaves your 
other ports free 

* Does not interfere with normal 
operation of regular keyboard 

* 60 day money back gtiaranfee— 
no nsk to you. 

* * * ★ Price—$139 * -Ar * * 

(add $6 shipping for each Heyport} 

— SPECIAL OFFER — 

6ame port included! 

A $45 value? 

To order, call Foiytef at 

1 - 800 - 245-6655 

In California, call 1-408-730-1347 

Or send $145 check or rrxjney order to 

Poly tel Computer Products Corp. 

1Z50 Oak mead Parkway, Buste 510 
Sunnyvale, California 94086 

In the Uh and Scandinavia, contact 
Electrone Ltd, 

Maywood House, h'gh Btreef 
Pnner, Middlesex HA5 5QA 
Tel 01 4?9-2455 


\/l5A, MasterCard & American Express 
cheerfully accepted? 


A BIT-MAPPED CLASSIFIER 


the basis of information provided by 
the human user during a question- 
and-answer session. Attributes are 
selected to capture the distinctive 
features of each house style and to 
discriminate among types that may 
have many similarities. Knowing which 
attributes to include on the list is one 
of the things that separates an expert 
from a novice 

When a conventional rule-based ex¬ 
pert system has difflcuity making a 
proper categorization, the knowledge 
engineer typically modifies one or 
more existing rules or devises addi¬ 
tional rules. The system I describe ad¬ 
justs for weak performance in a 
similar manner by modifying or add¬ 
ing to the attribute list. Almost any 
two styles can be distinguished by 
identifying critical differences and 
adding features that are sensitive to 
these differences, A powerful tech¬ 
nique in this regard is to note which 
attributes never appear and include 
their negations as part of the clas¬ 
sifier 

Sample classifiers are presented in 
table 2. Each architectural style is 
defined in terms of features from the 


attribute list that are assigned a type 
A (must be present), type B (usually 
present), or type C (sometimes pres¬ 
ent) role. Each number corresponds 
to a bit in a descriptive string. An at¬ 
tribute in the table that is underlined 
is one that should not be present 
(negation). Note that the Italian 
Renaissance style is defined with two 
classifiers because there are two 
distinct variations on the theme. 
These examples give the flavor of this 
flexible way to represent knowledge. 
By using messages and classifiers in 
combination with a carefully devel¬ 
oped attribute list, the method can 
easily deal with a broad range of ob¬ 
jects and concepts. 

The program HOUSE.BAS was writ¬ 
ten in Microsoft BASIC version 2.0 to 
implement this system on the Macin¬ 
tosh. Double-clicking on the file loads 
MS-BASIC, which then executes the 
program. jEdiiLir's note: HOUSE.BAS is 
available on disk, in print, and on BIX; 5^^ 
the Insert card following page 352. It is also 
available on BYTE wet; see page 4.| You will 
see a banner announcing HOUSE.BAS's 
purpose and will have to wait several 

(cowfiiTUfii} 


Table 2: Sample classifier definitions. The number indicates the bit position i>i 
the classifier string: an underlined value indicates negation. 

Queen Anne Victorian 

A. 3, 8, 80, 83 

B. 4T 131 

C. 14, 42, 43, 45, 48 49, 55, 57, 60, 69, 82. 84, 105, 116, 117 118, 120, 121, 
122, 132, 133, 134, 153 

Colonial Revival 

A. 3, 60 

a 7 ia 26, 61, 83 

C. 24, 25. 30, 31, 32. 55, 70, 61. 87, 89. 91, 96, 116, 135, 136, 137, 138 

Tudor 

A. 3, a m 
a 90. 105 

C 12, 23, 33, 63. 64, 98, 126, 130. 156 
Italian Renaissance I 


A. 3, 6, 21, 93 

B. 10, 115 

Q 25, 26, 65, 71, 76, 109, 110. 136, 137 


Italian Renaissance 


A. 3, 5. 11 
a 83, 116, 123 

Q 25, 26, 43, 44, 65, 71, 76, 136, 137 
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Get a new handle 
on your business with SBT 



Now you can handle up to 254 users, all 
working in the same data files, with the SBT 
MultiNet Database Accounting Library. The 
accounting software written in dBASE III PLUS. 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. 

When you want that special report, or your 
business needs something we didn't think of, 
you can quickly and easily modify our programs 
to meet your needs exactly (because our dBASE 
source code is included). 

And if you don't have time to make the 
changes yourself, there's a nearby consultant 
who can make them for you. 

So if your company has two users or two 
hundred and fifty, you can add customers, update 
records, and have as many people enter orders 
as it takes to keep your business growing. 

Isn't it nice to know there's software 
you can't outgrow? The SBT MultiNet Database 
Accounting Library. 

Now you can grt a new handle on your business. 

Three Harbor Drive Sausalito, CA 94965 
(415)331-9900 


Call today for our demo disk and brochure. 
(415) 331-9900. 


THE SBT DATABASE ACCOUNTING LIBRARY. 

dProfessional 

Time & Billing 

$395 

dOrder 

Sales Order processing 

$195 

dlnvoice 

Billing/Inventory Control 

$195 

dStatement 

Accounts Receivable 

$ 95 

dPurchase 

Purchase Order 

$195 

dPayable 

Accounts Payable 

$295 

dPayroll 

Payroll/Labor 

$395 

dLedger 

General Ledger/Finance 

$395 

dAssets 

Asset / Depreciation 

$295 

dProject 

Project/Job Accounting 

$395 

dProperty 

Tenant/Unit Management 

$395 

dBackup 

Menu/Backup 

$ 65 

MulHNel: versions $200 additional per module 


Call today for the name of the SBT consultant 
in your area. 


SBT 


* Compiled versions atso availabte. dBASE III and dBASE II are registered trademarks of AshtonTate, Inc. Copyright 1986, SBT Corporation. 
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A BIT-MAPPED CLASSIFIER 


Tfie bit-mapped 
classifer approach 
is a model of 
organizational simplicity. 


seconds while lists and masks are 
loaded. Click inside the banner win¬ 
dow when the program is ready. Ini¬ 
tially, you are asked to indicate the 
date of construction by pointing and 
clicking the mouse on one of four 
choices. A similar procedure is used 
to determine the roof slope, the 
material composing the exterior walls, 
and the type of junction between the 
roof and exterior wall. After these four 
attributes have been determined, the 
program continues by asking about 
one feature at a time. I have also 
added graphic examples of three 
features, namely, a board-and-batten 
door, a front door with recessed 
panels, and pilasters alongside the 
front door (see figure 1). These are in¬ 
cluded to demonstrate how an expert 
system can define unknown technical 
terms. Unfortunately, 1 don't have the 
time to develop a graphic depiction 
of the other 157 features. Questions 
then follow in a variable sequence un¬ 


til the program determines that it has 
only one candidate that is consistent 
with the information. 

The reasoning process that is used 
by this program is remarkably simple. 
A goodness-of-fit value is computed 
for each classifier by accumulating 
points when information relevant to 
the classifier is obtained. After the 
first four attributes (construction date, 
roof slope, exterior wail material, and 
roof-wall junction) have been deter¬ 
mined, the program assigns 5 points 
for each match. If there is a type A 
mismatch, the house type is elimi¬ 
nated from further consideration. For 
each type B or type C mismatch, 5 
points and I point are deducted, re¬ 
spectively. The cumulative total for 
each house type is treated as a 
measure of goodness of fit. The clas¬ 
sifier with the highest score is then 
given priority for determining which 
information to seek next, if there are 
type A attributes that are unknown, 
a question about one of these is 
asked next. If all of the type A at¬ 
tributes are known, type B questions 
and then type C questions are posed 
to the user, if the score of the leading 
candidate drops below that of a rival, 
the questioning process immediately 
switches to the rival to determine at¬ 
tribute selection. 

There are two termination condi¬ 





Does the house haue 


pilasters on each side of the front door? 


RCTIUE CHNDIDHTES 


10/30 itallan Renaissance 

10/20 BeauK Arts 

0/25 Beaux Arts 


• Edit Sdcjtxh Run LUindouis Debug Crosstabs 


Figure I: The HOUSE.BAS program in operation. 


tions. If one classifier accumulates a 
score that exceeds a predetermined 
threshold, this house type is declared 
the winner and no further information 
is needed. The notion is that the 
weight of evidence for this hypothesis 
is so strong that the decision is ob¬ 
vious. In this case, there is no need 
to waste your time with further ques¬ 
tioning. On occasions when none of 
the classifiers has an overwhelming 
amount of support, the termination 
condition is much more conservative. 
Evidence is collected until the pro¬ 
gram can determine that the leading 
candidate has more support than any 
of its competitors could have. This is 
determined by noting which ques¬ 
tions have not yet been asked and 
then doing a hypothetical calculation 
assuming negative outcomes for the 
leading candidate and positive out¬ 
comes for all the rivals, if the leader’s 
projected score still exceeds those of 
its rivals, there is no need to seek fur¬ 
ther information, In this eventuality 
the winner is announced and the pro¬ 
cess is stopped. For HOUSE.BAS, the 
program will identify the house type 
(if possible) and then loop indefinite¬ 
ly at this display until you halt it by 
typing the sequence command- 
period. 

There are alternative reasoning 
strategies that are much more sophis¬ 
ticated than the one described above. 
You could assign subjective prob¬ 
abilities to each piece of evidence in 
a categorical fashion {e.g., 0.98 to type 
A items, 0.8 to type B items, and 0.3 
to type C items) and then employ 
Bayesian or Dempster-Shafer reason¬ 
ing to reach a decision. I am not eager 
to add these complexities until my 
simplified approach shows serious 
deficiencies. Because people ap¬ 
parently solve these problems with¬ 
out resorting to complex calculations, 
it seems reasonable to start with a 
machine model that avoids heavy 
number crunching. 

Evaluation and Extensions 

The bit-mapped classifier approach 
described above is a model of organi¬ 
zational simplicity The knowledge 
base and reasoning mechanism are 
separate entities. Each can be modi- 

(contmed) 
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©TomMcCarthv 


Suggested retail price $149.90 
Educational site liceiiscs availabk from 
Addison-Wesley Publisliiiig. 

TriM.’ KASIT! l.iiTgLi .ijic Sv^tL’rti ii j rr.iiL’ni.irkotTTOC It jnii:, E IK'. 
M lIci n [< iaIi is 4 rnuk'riKirtt ot' Aj.ipk’timpitrLT t^jrp. 

is 1 EtdsiiK’ss 

|]tM isa rriKk‘m,ifkE:ii lii[Cfii,iiK)ii!al Busiiii^ss MjL’hitK'st jtrp. 


You know ]o\m Kcnx:ny and Tom Kurt/..Thc 7 
developed die original BASIC. Now diey'rc 
back with an even better version: a ficxibie, 
easy-to-use strticuircd progmmniiiie laneiiaec 
theycallTrueBASIC" 

Taie BASIC offers a fldl selection ofcontrol 
structures. External procoturcs can be 
compiled mio libraries, midting True BASIC 
t^ter and more pwerlul than any other 
programming language. 

True BASIC has a coinptetc matrix algebra 
package and tlic best graphics ever in a higlier 
Icwl language. And there are optional libraries 
tor things lik sorting and searching and 3-0 
graphics. 

True BASIC programs run on any computer 
which runs True BASIC, good news for users 
with more tliaii one kind of PC. 

\bu'll low True B ASIC. Whedier jouVe 
programming for jour own applications, 
teaching otlacrs, or developing produce m go 
to market, send in die coupon below to receive 
a free demo disk. 


Available for the IBM-PCand compatibles, 
Apple Macintosh,"' and Cjommodore Ami 

To order, talk to pur local 
dealer or call (603) 

643-3882 TODAY! 




feic;. 

39SamhMainStrm, 

I ianover NH 03755 (603) 643-3882 
Myt:fjmputtT is; □ lEM-PC/compatiblc 

□ Appio Macintosh 

□ Commodore Amiga 

nrn LIKE TO GET MY FREE DEMO DISK, 

□ rd tike more information on the True BASIC 
language prcxlucts. 

□ Pm ready To buy, Call me and tell me how. 

□ rd like information on True BASIC 
Mathematics Series and other pnxlucts. 

Name__ 

Title_ 

G >mpany/lJ ni versi ty_ i- _ 

Address_ 

Cit\^, State, ZIP_ 

Tcleph one___ 
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A BIT-MAPPED CLASSIFIER 


tied or extended without affecting the 
other. Because of this structure, you 
can diagnose performance problems 
quickly and easily. The transparency 
of the process greatly simplifies the 
knowledge engineer's task. When the 
program has difficulty categorizing a 
particular house or when a misclassi- 
fication occurs, you can usually deter¬ 
mine why the problem occurred and 
what needs to be done to correct it. 


The development process can be 
aided by building tools that provide 
the knowledge engineer with rapid ac¬ 
cess to information that is frequently 
needed, lb aid you in modifying this 
program, ! have included two special 
menus. Debug and Crosstabs. The 
Debug menu provides a bit-map rep¬ 
resentation of the current message or 
its most likely classifier and its masks. 
Crosstabs allows you to select a house 


Coefficient 

The Leader in DEC Emulation Software 


type and see a list of all features that 
are relevant, or select a feature and 
see a list of relevant houses. 

Another characteristic of these bit¬ 
mapped classifier systems is that they 
can be implemented in almost any 
standard high-level programming lan¬ 
guage. You can use Pascal, C, FOR¬ 
TRAN, BASIC, and many others. No 
special hardware is required, and the 
memory and computational demands 
are such that even an inexpensive 
microcomputer system is a feasible 
host. The ultimate yardstick, however, 
will be the functional utility of the ap¬ 
proach, in the next few years, my 
students and I and perhaps others will 
examine various applications for this 
type of expert system. We will have 
confidence in the ultimate success of 
the approach only after we have field 
results that are consistent with a 
positive evaluation. 

lohn Holland has worked with clas¬ 
sifier systems for several years in a 
more complicated context. His objec¬ 
tive has been to develop a conceptual 
basis for using this method of knowl¬ 
edge representation to do sequential 
reasoning and self-modification 
(learning). What is encouraging about 
the approach described above is that 
Holland’s ideas can be applied to 
achieve much more powerful results 
than simple classification. If my bit¬ 
mapped classifier approach proves to 
work effectively on categorization 
problems, 1 will be very interested in 
exploring extensions of this approach 
that use Holland's bucket brigade and 
genetic algorithm. Since no special 
hardware or software is required, 1 am 
hoping that many of BYTE's readers 
will join the expedition. ■ 
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VTERM/220 
Quality makes 
all other DEC 
terminal 
emulators 
obsolete 


Over 35^000 demanding profes- 
sionaJs, like Teradyne's Gregg 
Prescott, have recognized VTERM's 
superior quality. 

Now this same VTERM quality is 
available in Coefficienfs powertbl 
new emulator, VTERM/220. 
Features include: 

• Plug compatible VT220 emulation 
with 132-column support and 
optional Tektronix™ 4010/4014 


graphics. 

• Extensive file transfer system offering KERMIT, XMODEM 

and our VTRANS protocol with VMSr RSXll M/M+r RSTS/E^^ 
and UNDC™ software. 

• Host data capture on PC wiiti conversion to Lotus®^ l-2-3f 
Symphony® and dBase® 

• “Hot Key" toggle between host session and PC DOS. 

Call us today at 212-777-6707 ext. 402. 



TfBdemadts: DEC, VMS. RSTSFE. flSX H MW - , Oigllsi 
Equlpmtm Cwp.; Tehinomx. TsiiUiorki^. Inc.. Lolus. 1-2-3, 
Symphony, Loffus DevotapmerU Carp.; dBasa, AshSCm-Tata, 
UNW, ATst BeFi Laboralories 


Coefficient Systems Corporation 
611 Broadway, New York, N.Y. 10012 



Qragig Pre6C0tt. fnc. 

1^ 


''When Terodyne's 
Frnancfol Systems 
Group needed DEC'* 
terminal emulofton 
software we 
chose VTERM" 
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TGA mode (640x 400) 

Buy me. 
Gettwfee. 


0 C ^ C ’CD 


EGA mode (640 x 350} 



Improved CGA text mode 

Inquiry ^^4 for EndrUsers. InQuIry 335 for DEALERS ONLV. 


Sometimes life gives you less than you bargained for. 
Taxan ^vould like to even that out a bit by giving you 
more than you’d expect—our Multi-Resolution System™ 

Our display products not only give you EGA software 
compatibility, but also switch modes to CGA or TGA 
(640x400). This eliminates the hassles of swapping 
adapter cards or resetting internal switches. And, at the 
same time, it gives you three modes for the price of one. 

Because of its ability to automatically switch modes, 
the Taxan Gold Card "graphics adapter dlows you to 
add new programs, with different display standards, to 
your software library without the worry of compatibility. 

TheTkxan CJold Card is 
also equipped with a built- 
in serial port, Making it 
easier to use mouse-driven 
software, like Windows, 
without buying a separate 
board or giving up valuable 
expansion slots in your PC. 

Best of all, the Taxan 
Gold Card is designed to 
complement our high 
performance RGB 
monitors. Like the new large-screen model 840 or the 
improved models 635 and 650. The higher-than-industry 
standard horizontal scan rate of 25 KHz, and a doubled 
line count of 640x400 combine to give you sharp, clean 
text. Bright, clear colors. And crisp chart titles. All 
without annoying flicker. 

Taxan’s Multi-Resolution System is fully compatible 
with popular IBM and IBM-compatible PCs, including 
the AT&T 6300 and 6300 Plus. 

Give us a call at your regional Taxan office 
for performance data on the Multi-Resolution product 
family. And remember that the best things in life 
are free. 



18005 Cortrufy Court t City of Industry. CA 91748 
Tkxan East ( 201 ) 7 B 9 6500 . Taxan Central ( 214 ) S 504244 
Taxan Midw^t ( 312 ) 299-1060 Tkxan \fet ( 818 ) 3104291 . 


Gmphu^ Mjrff 

TGA llttra-higli TTCsckifion <l' 540 }i 4 tKJ) 
EGA IBM standard (tM0x360) 

CfJA Douibte 'Scauncd, high-quality imi^^ 


RGB 

Model B40 15-inch, large-screen CAD/CAM 
graphics. ■O.jPmmdot pitch 

Modd Sqpcritjr text arid 

busineBS graphics 

Model aeo BersonalCAD/CjMVlgfaphicis. 
aaetiiindioL pbteh 


Multi-Restjlution System and Taxan Gold Card are trademark f of Taxan VSA Corporation. 
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EVEREX Streaming Tape Family ■ 

If you can find better streaming tape software^ buy it: 
User interface 
Menu driven. 

Multiple windows (nestable and movable). 

Context sensitive on-line help. 

File selection from directory listing or command line. 
Constant tape status display. 

! Menu driven hardware configuration guide. 

Tape Functions 

■ Multiple tapes allowing unlimited backup capacity. 

■ Multiple datasets for multiple backups on the same tape. 

■ Tape sequence management recorded on the tape. 

■ Programmable messages. 

■ File-by-file and image backup on the same tape. 

■ Installation program. 

Functionality 

■ Physical image backup/restore of local disks. 

■ Logical image backup/restore of local or remote disks. 

■ File backup from any local or remote disk of any file size. 

■ File restore from image backup or file backup. 

■ Allows wildcards for selection of files. 

■ Automatic scheduler for unattended backups. 

■ Backup across networks (using logical image or file-by-file). 

■ Real time clock display. 

■ Backup any disk whether formatted for DOS or not 

■ Escape to DOS while in backup/restore operation. 


If you can find a company with better 
tape achievements, buy from them: 

■ Over 30,000 streaming tape 
sub-systems, height, 5V*" 
form factor industry standard 
QIC 24 recording format, QIC- 
36 hardware interface and 
largest installed customer base 
worldwide. 

Over 100,000 industry 
standard streaming tape 
controllers in the field. 

The first company to release 
QIC-02 IBM-compatible 
software drivers to the OEM 
community. 

The first company to release 
an internal 5y4"half-height IBM 
compatible tape subsystem. 

The first company to release 
file-by-file retrieval from a mirror- 
image backup. 


Automatic Scffetiuler 


Afesfab/e, MovBbfs Windows 
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Bsakuiy with Muilipi^ Datasets 



Multipfe Tape Restores 

...buy 


If you can find a streaming tape with better 
performance and system characteristics, buy it: 

Pt?rformance 

■ File-by-file operations near streaming speed. 

m Dynamic adjustment to disk and system speeds. 

System Characteristics 

■ Hardware identification provides software integrity, 

■ External systems can be shared with many users. 

■ Same software for all types of tape drive, controller, and 
computer system configurations 

■ External systems uses a shielded round cable with a D- 
connector for tangle-free, easy connect and disconnect. 

■ Hardware read-after-write data verification, 

■ Track 0 seek to insure tape interchangeability. 

■ Original controller manufacturer. 

■ Industry standard QIC-24 tape format. 

■ Industry standard QIC-36 interface. 

■ Industry standard QIC-02 commands. 

■ Tape does not require pre-formatting. 

■ Available in 20MB, 60MB, and 100MB drive capacities. 


EVEREX Excel Streaming Tape. 

For the name of your nearest EVEREX 
dealer or more information, call us. 
Remember... We are 

EVER for Excellence. 




Exce} Stream 20 Snieroat 


Excet ^eam 60 tntsmai 


Excel Stream 60 Externef Height 



Excel Stream 60-8 External 


Excel Stream 20 External 


Excel Sfream 60 Bxternai 



VEREX- 

EVER lor EXcetlerics 


1-800-821 0806 1-800-821-0807 (in CA) 


48431 Milmont Dr., Fremont, CA 94538 

Inquiry 120 for End-Users. Inquiry 121 for DEALERS ONLY. 




























CAD and Mouse 






mmm Manager Mouse.'^ 


The serious mouse for the serious 
graphics and CAD user. Remember 
-all mice are not created equal- 
Torrington’s Manager Mouse is the only 
'■'"mouse that can answer yes to all these questions: 


■Can it sustain extended use without 
maintenance? 

■ Can it operate on a variety of desktop 
surfaces at any angle? 

■ Is it conveniently portable with no external 
power supply, no special pads? 


■ Does it have a unique, patented 
independent suspension 
system for trouble-free 
performance? 

■Can it be used with Lotus 1 -2-3™?* 

A mouse by any other name? 

You can’t be serious. 



Manager Mouse can be used with these CAD programs: 


Patented 

Suspension 

System 


AutoCAD" CADVANCE" EasyCAD" Generic CADD" ProDesigntt" s/n4/?7WOftK™ 

CADKEY" drattxl" EE Designer" Procad" RoboCAD-PC" VERSACAD" 

And these popular graphics programs: 


Freelance™ EnerGraphics™ Harvard Presentation Graphics™* Frontpage™ EGA PAINT™ 

Telepaint™ Dr. HALO™ ClickArt Personal Publisher™ IPRINT™ 


Call 1 •800-654-5449 (Ct. 1-800-225-7219) or your nearest Manager Mouse dealer. 

*Specify Manager Mouse with Key Free. 


Manager Mouse is a registered tradernarh of The Tornrig^on Company; AuioCAO of 
Auiodesk. Inc. CADKEY of Micro ControJ Sysiems (nc,; GADVANCEof Calcomp; ClickAri 
Personal Publisher cl T/Maker company ■ Front Page of Siudto Softwaie Corp; Dr HALO of 
Media Cytoemelics. Inc., drarix 1 of Foresighr Resources Co^.. EasyCAD ol Evolutiori 
Compuling, Inc.; EE Designer of Visiofrics Corp. EGA FAIMT of RIX SoftWoris, Inc., 
EnerGraphics ol Enenonk^ Research, Inc,; Freelance of Graphic Communicattons Inc ; 
IPRINT ol Indigo Software Ltd.; Lotus 1-2-301 Lotus Development Corp,; Generic CADDof 
Generic Software, Inc; Harvard Presentaiton Graphics of Software PUblishtng Corp,. 
Procad of Procad Systems, Inc,, ProDesign II of American Small Busine^ Computers; 
RoboCAD-PC of Robo Systems Corporation; smARTWORK of Winiek Corporation; 
TetePaint of LCS Telegraphies. VERSACAD of T -i- W Systems, Inc. 


TORRINGTON 

Part of worldwide Ingersoll-Rand 
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REPRESENTING KNOWLEDGE 


PREDICTING 

INTERNATIONAL 

EVENTS 

BY Philip A. Schrodt 

Using a Holland classifier to model political knowledge 
and make short-term forecasts 


WHILE POLITICAL events occasional¬ 
ly appear random and capricious, to 
an expert politics is. for the most part, 
regular and predictable. Even though 
a single event may be devoid of prac¬ 
tical consequences, foreign policy ex¬ 
perts are able to see meaning in or¬ 
dinary political behavior and accu¬ 
rately forecast its effects on interna¬ 
tional behavior. The existence of regu¬ 
larities in international behavior 
makes politics possible; it also makes 
feasible at least some formal model¬ 
ing of political behavior. 

Representing political 
Knowledge 

With the development of improved 
communications and computers in 
the 1950s. the prospect of systemati¬ 
cally studying politics attracted a 
number of political scientists. Armed 
with statistical techniques borrowed 
from the life sciences and em¬ 
boldened with the new computing 
technology that reduced months of 
manual statistical computations to 
hours, these researchers led the 
statistically oriented behavioral 
revolution and changed the face of 
political science. 

The most conspicuous success of 


the behavioralist effort has been in 
the field of voting behavior, where ad¬ 
vanced statistical and measurement 
techniques enable the prediction of 
elections. By questioning only a cou¬ 
ple of thousand properly selected 
potential voters, we can predict the 
outcome of tens of millions of votes. 
Nowadays a politician would no 
sooner consider running a national 
campaign without survey research 
than he or she would consider using 
a Conestoga wagon as a primary 
means of transportation. 

Some political behavior that can be 
described numerically—such as 
bureaucratic budgeting and interna¬ 
tional arms races (see Schrodt, 
1982)—has been modeled with dif¬ 
ference equations. And researchers 
have progressed in theoretical under¬ 
standing of some political processes 
using models similar to those used in 
economics. Luterbacher and Ward 
(1985) provide a survey of the con¬ 
temporary formal modeling effort in 
the international relations field. 

Surveys, difference equations, and 
economics-based preference order¬ 
ings are. in fact, forms of knowledge 
representation of political behavior. If 
you can predict an election using 


results of a 2000-person survey or 
predia an arms race by plugging a 
few numbers into the appropriate 
equations, you can represent political 
behavior in a compact form. With few 
exceptions, these representations are 
numerical and usually involve classical 
statistics and mathematics. 

Political behavior, however, is often 
not easily understood through numer¬ 
ically oriented techniques. Here, 
political science differs substantially 
from economics, where almost all of 
the interesting variables are numeri¬ 
cal. In retrospect, political science 
lacked a systematic means of dealing 
with rules: the specific conditional (if- 
then) statements about nonnumerical 
factors that appear to be regularly 
used in political decision making. Al¬ 
though behavioralists hoped to 
reduce this conditional information to 
a small number of numerical indica¬ 
tors—in the same manner that eco¬ 
nomic indicators such as unemploy¬ 
ment rate, inflation rate, and CNP 

PAilip A. Schrodt teaches mathematical 
modeling and at North¬ 

western Uniwersity. He can be contaded at the 
Department of Rolrtioil Sdence. 

UHivers^ EvHMsfoH. IL 60201. 
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characterize the overall state of an 
economy—or reduce political knowl¬ 
edge to a small number of categori¬ 
cal indicators, neither approach was 
universally successful 

A1 Approaches 

Around the beginning of the 19S0s 
political scientists began to experi¬ 
ment with alternative models based 
on concurrent developments in arti¬ 


ficial intelligence and expert systems. 
Spearheaded by work at MIT Ohio 
State, and Syracuse this effort has 
focused on two problems that had, 
for the most part, remained intract¬ 
able to existing statistical techniques: 
the prediction of individual votes by 
a member of Congress and the short¬ 
term prediction of international 
events. By embodying political knowl¬ 
edge in a conditional rule base rather 


than in statistical distributions, alge¬ 
braic equations, or preference order¬ 
ings. a means of systematically study¬ 
ing political behavior gradually 
developed. 

Aside from their intrinsic impor¬ 
tance, these two problems have a cou¬ 
ple of advantages. They are easily 
testable: congressional votes are 
known, and testimony relating to 
these votes is readily available: and 
accounts of day-to-day international 
events are available through historical 
and journalistic sources. More impor¬ 
tant, human experts can readily fore¬ 
cast these political behaviors. Lobby¬ 
ists and congressional aides constant¬ 
ly calculate voting probabilities: inter¬ 
national relations experts can usual¬ 
ly make fairly precise short-term 
predictions. Since political predictions 
are indeed possible surely we can at 
least approximate those and similar 
predictions using Al techniques. 

The dominant cognitive mode of 
traditional international analysis in¬ 
volves a combination of analogy or 
pattern matching based on historical 
precedent and some general rules. 
The incidence of analogy as justifica¬ 
tion for policy actions is very high. For 
example, the analogical terms 
'Munich.'' "Vietnam. ' and "Pearl Har¬ 
bor' are some of the most powerful 
constructs in the foreign policy lex¬ 
icon of the United States, These 
analogies use a very large database 
of past events, and the acquisition of 
that database is a major part of the 
training of an expert. In hindsight, the 
use of these analogies may some¬ 
times seem inappropriate or inconsis¬ 
tent. yet they are accurate with suffi¬ 
cient frequency to be effective in 
policy formulation. 

Precedent is probably used in lieu 
of statistical knowledge because the 
international system is a variable-rich 
but sample-poor environment. The in¬ 
ternational system changes very slow¬ 
ly and hence provides little new infor¬ 
mation at any given time. The number 
of potential variables that are impor¬ 
tant is very large, and repeated ex¬ 
perimentation is virtually impossible 
Therefore, the number of occasions 
on which variables co-occur under a 
roughly similar set of conditions is 

[conlinued) 


CONSIDER'IHISJLKr 

ABMEEAUDmON. 



ACTOR™ is a new; interactive pro- 


Moreoven ACTOR is a new, object- 


gramming system, the Jirst with Micro- oriented programming language. Wind 


soft® Windows, ybu have Windows 
when you write a program, and users 
have Windows when they run it 


ing objects up and turning them loose 
is a lot easier more productive; and more 
fun than old fashioned programming. 



Thanks to a new method of'Un- 
ciementaJ garbage coUectionC ACTOR 
never has to slow down to dean up 
memory like other advanced languages. 
You can even use it for real-time con¬ 
trol. It*s that fast. 


ACTOR offers all the features of 
an ideal artificial inteUigence language, 
but in a familiar, Rascal-style S 3 mtax. 
Which makes artificial intelligence pro¬ 
gramming easier. And what could be 
smarter than that? 


Prism a brief audition like this, you really canT see how much belter it is 
programming with ACTOR ACTOR Is more than just a tesearch tool It's an 
effective language for developing real applications. For more information, write 
us at the address below or call 3lS-4dl-2370. Itll help you appreciate 
the performance. 

TheWhitewaterGroup 


Tfechnology Innovation Center 
906 University Place. Evanston. IL 60201 


Sw]\ixws 
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YOUR #1 CHOICE 

5830 E. Washington Blvd. 

City of Commerce, CA 90040 


lechnoland 

We used to be PC 1, 

WeVe still your # 1 Choice I 


Order Toll Free : 
(800) 222-3978 

In California : (213) 724-2781 
Technical Support: (213) 724-1684 
Customer Service : (213) 724-1685 


Basic System 

• eOSB-2 CPU — Ryns ai 4 7 7 or 7.4 
MHZ 

• 640KRAM 

• 360 K Half-Height FIcippf Drive 
w/Control!ef 

• Runs All M^jor PC'DOS Software 

• AT"' Style Keyboard 

• 135 Watt Power Supply 

• System Manuel 

• MS-DOS 3.10 

• Full IS Muntb Warranty 


$659 


i, *. ■ l-M 





AX'" System 

• $0286 PrgoesiOr [Switehabla 6/9 
Mhz} 

• 512KRAM (1024K0plianal) 
1.2 MB Half-Height Floppy Dssli DrivO 

■ Roppy/Hard Di^k Controller Card 

■ Clock/Calendar w/B^ttary Backup 
• Runs All Major PC-DOS Software 

■ ZOO Walt Power Supply 
• AT" Stylo Keyboard 
■ System Manual 
* MS-DOS 3.10 
• Full IS Month Warranty 

$1259 


Monochrome System XT 

Basic System Plus , , , * 1 * 

• Monochrome Graphics At^apter 

• 12'"m_ Monochrome Monitor 


S8S9 

$1459 


Color System 

Basic System Plus . . . 

* Color Graphics Adapter 

* 13" RGQ CpIOf Munilof 
(640 X 2003 


XT $1059 
AT $1659 


EGA System XT $1339 

Basic System Plus . . . at 0^4 

* Enhanced Graphics Aclapter 

• 13 " High-Res RGB Co^or Monitor 
[640 x^50) 


$99 




Turbo Speed Hard Disk Controller 

* 1:1 Intsleave Lets Hard Driue Hun at FuQ Speed 

* Up To 6 times Fester Then Standard Coolraller 

* No Hardware Setup Required 



$475 


Tiny Turbo Card 


High-Speed AcPeteraior for PC and PO'XT 
Replaces BOBS with 602 B€ 

Socket for BD2B7 on Board 
Short Card 




$148 


Hayes Compatible Modem 


300 1200 BPS 

Short Card 

Fully Hayee Compatible 




Enhanced Keyboard 

* Separata Cursor B- Numeric Pads 

* Keys in Standard Locations 

* LEu Stat us I ndicators 

■ Kaylronic51 51 Compatible 


$79 


CI^ZW High Speed Dot Matrix 
Printer 


MSP-20 (80 Column} 
MSP-25 (136 Column) 

• 200 CPS Draft / SO CPS NLQ 

• 1BM, Epson Compatible 

• Centronics Parallel Interface 


$329 

$489 



$169 


®^$139 


AT Multifunction Card 

• Expandable In 3 MB — 1 ,S MB on Board. 1 .& 
MB i»n Piggyback Board [OK Insialladl 

• Supports 64K e 2&6K RAM Chips 

• Paralial Sana! and G^me Pons 

AT Mini I/O Card CIIQ 

• -Paraillel, Serial and Gems Ports vttS# 


XT Multifunction Cards 

• 334KRAM 

* Optional FDC 

* ParaHeL Serial and Came Pons 

« RAM Disk 6 FYinter Spooler Software 

XT Mini I/O Card ^qq 

• Parallel. Serial and Gama Ports 


135 



$90 


Power Supply 


XT Compatible 
UL Recogniited (UR) 

Extra Po^rfor Hard Driyes 


Hard Disk Kit 

20 MB -$399 

• Boots from Hard 
Dhsk 

• Instruction Manual 

• CdblosB Mounting 
Hardware 

• Hard Disk Contmlla- 

AT Type Hard 
Disk Drives 
20 MB -$549 
30 MB -$629 
40 MB - $759 

• Boot from Hard 
Disk 

• Instruction Manual 

• Cables 6 Mounting 
Rails 

• Works w/AT Hard 
Disk Control lor 

Floppy Disk 
Drive 

• Half-Height 

• DS/DD—360K 

• Name Brands — 
TEAC Panasonic. 
Mitsubishi. Sanyo. 
Etc. 

$90 



Hard Disk Card 
20 MB — $408 


Expansion 

Box 

$150 

■ Ftoom for 3 Hath 
Halghi Drives 

• 120 Watt Power 
Supply 

■ 5 Slot Bu$ 

Host Bus Interface 
C6rds w/Cable — 


3V4 Hard Card 
Easy Installation 
Forrr^ttad and 
Tested 

Boots From Hard 
Disk 

IBM XT Compaiibla 


"IBMs 

Brothe/' 

Monochrome 

Monitor 


IBM LookaFike 
12“ Screen 
Amber or Green 


$119 


High 

Resolution 
RGB Color 
Monitor 

• 13" Screen 

• 640x200 
He solution 

• RGB — 16 Colors 


$339 


EGA 

Compatible 
Color Monitor 

• 31" mm Dot Pfich 

• 13" Screen 

• 640 K 350 ^449 

Resolulion 

• RGB — 1 6 Colors 





119 


Fast Tape 
Backup 
20 MB — $449 
60 MB — $725 



• Easy Loading Tape 
Reels 

• Responds to 
Standard DOS File 
Handl i ng CemmarKls 

* Cables, Mounting 
Hardware and Tope 
Cartridge Included 

* Software Included 


MonoGfaphics 

Adapter 


Hercules" 

Compatible 


$99 


Color Graphics 
Adapter 

• BO X 25 Character 
Text Mode 

• 640 X 200 Dot 
Graphics Mode 

• Fully IBM 
Compatible 

$89 


EGA Card 

• EGA-CGAMDAft 
Hercules’' 
Compatible 

• Ricker-Free Dusplav 
Short Cord - Add £ 10 

S249 


Technoland's Policy: 

We BC(5»pt .ifld VISA Irm ikirch^r^j rntHwy vxler. cheslinr'B check pBrsortai chsck ipleasB Mow 10 day* lo 

cImtI. company / (nkEitutlonil imd wjra [Fandors. We pay ihipoing 1UP5 poundfaster atinpivne srwsilstilB m ad^KMUf 
charge) in oonvnenul U$. We p«y du^ricabte Mt« tw 

Any iiam boughi Irnm TKhrwilandflfldiiiJInBwIlwreFB ffiinopenadi maybe returned fora tuHnatundwHnirv 30 day* alilw 
dais it was atapeHl d Idr any neMcin yoi.i vm nui 100% aniitied. All Techiwland producla carry Tacknolind'a one year iirn!^ 
wsrwiy: some pfoductt mae tarry cfr,. lufatiurer'* ’warrirrly Sehsaod TachnolBniJ produota mey c»ry ackliiKM ' 

Warranty polity retiuiTes ihpt euUmil pmof oi purchaae and obtain an RMA number from us by let^hona 

IBM. Herculsa. Compea, ATt ttAC MmubishL ABC. Sanya Wealwn Oniral and Seawta are 

tespetrive MS-DOS ia a trademerll of Micnnoh CocKiniiHtL rBM PC IBM XT and I BM At are m 

CorperMkm. 

Quantity Discount Available I 


Ask Us About Our "Order It Today;, 
Use It Tomorrow" Special 


30 Day Money-Back Satisfaction Guarantc 

California Residents — We'll Pay Your Sales Tax ! 


Inquiry 339 
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GOmPUTER UJRREHOUSE 



1 - 800 > 528-1054 

BEST PRICES 1-^^ 



Air Express Shipping 

See Etetaiis 8s(ow 


PRiNTEftS 

Brother All Models 

GitbESe MSP-IO_ 

MSPIS 
MSP-20 . 

MSP'25 

Prem]ef36. 

Diablo 0-z^ . 

635 .. . 


Call 

5260 

5379 

5319 

5479 

5479 




EPSON 

All Printer Models. 

C...I 

IBM Proprinler 

5399 

Juki 


eioo. 

5369 

6300.. 

5769 

HEC 


3310,3SS0 

5729 

6310.3050 

$1039 

PS .. 

5969 

F6. 

$439 

P7 

5619 

OKIOATA 


All Printer Mtxtels . 

-Call 

pBridsonie loW. 

3195 

1091 .. . 

$239 

1002 .. 

5305 

1592 . 

$425 

KXP3151 

5389 

STAR Ml CHON ICS 

All Printer Models . 

. Call 


•^SKETTES I 

Maxelt (Qtv too). 

Sony MD/2 (Oiy lOOJ. 

^MONITORS 

Amdex All Monrtof^ 

NEC All Mofirtors. 

Ptinoeton Graphics 
Zenith All Models . 

VIDEO TERMINALS 

Qume OVT Green 10i 
QVT Ambfir 101 

Wyse go.. 

50 

75 . 

Wyse 05 

Wyse 350. 

Zenith z-22 

2-2^A 

Z"49 

Anchof Automation 

Si^naimert £}(pre^. 

Practical Peripherals 

FVaeiical 1200 Baud. 


HARDWARE 


5299 

5314 

5299 

5419 

5559 

5439 

5859 

5499 

5559 

Can 


5239 


OARDS 

AST Advantage.. 5329 

Rannpage AT 5449 

Rampage PC .5239 

Six Pack Ru£ 5199 

Hercules color Card .5149 

Graphic Card 5179 

Intel Above Sbard PC { 1 1 1 0}.5239 

Above Board AT (2010] 5329 

Above Boerd PS/AT [2110) 5369 

Paradise ModularGraphic C&-1 5239 

F^wePah: 5115 

Plus Development 

plus Hard Cerd 20 Mogabylo 5669 

Quadram Gold & Silver Boards Call 

Quad link . 5329 

Quad EGA+ 5359 

Tec Mar Grapbics Master 5445 

Captain No Memoty 5169 


COMPUTERS 


PC 1 Drivo 25€K 

XT1 Drive 256 K. 

XT 1 Odvo 20 Meg SACK 
AT/ee . 

AT/339 

amma 

Portable 11—2 Drive 


51199 

$1729 

52169 

S2649 

54449 

51649 


Toshiba 321 Parallel ^ Serial . 5455 

341 Perallel. 5575 

P361 Raraltel & Serial 5929 

UAsarprinior. Call 

KEYBOARDS 

KfiylroniCS 5151 5159 

pi f TERS Epson Hiheo Call 


HAYES 

AH Modems. 

Call 

Prometheus AN Models. 

Call 

US Robotics Couner240Ci 

5349 

Password 1200 ... 

5180 

Microlink 2400. 

5369 

DISK DRIVES 


lornega Bernoulli 10 meg 

51195 

Bernoulli 20 meg . . .. .. 

$1595 

Bemouili 40 meg. 

52325 

SEAGATE 

I 

20 meg w/Westem I/O . 

-sass I 



PANASONIC 

Bu^inass Padrier Dual Diive ...SlOOfl 

Sr. Parlner Dual Drive . $1204 

E«ec-Partner Dual Drive $17S0 

Other Models . Call 

TOSHIBA 

T1100 . $1290 

T-iioaptu£ . . Call 

T-31D0.. Call 


Zenith Computer Products 

SAVE Ugto 50% 


All Models 


256 Memory, One360K Sfand Name 
Floppy Dr1v@ ■ 135 Wfijtl Po*er Supplyn Siide 
Case. At Slyle Keyboard 8 MHi ClocK Soapd, 
[Keyboard Seleclable), 0 ExpansipnStols 


r--. COPIERS 


CaROR 


TRAiHlNC 

Flight Stmulalor 

PC Logo. 

Typing Instructor 

IVnlng Tutor III. 

LANGUAGES 

C Compiiler [Microsoft]. 
Fortran Compiler [MicrDsoFt} 

Utiice C Cornpiler.. 

MaomAs-samblar(Microsoft] . 
Pascal Compiler (Microeof i) - 

Quick Basic 2. 

Run C Interpreter. 


IBM PC and 


I SOFTWARE 


Carton PC-2CI 
Canon PC-25 



5719 

5939 


528 

575 

528 

528 

5249 

5195 

5242 

584 

5156 

555 

555 


100% Compatibles 


V0F.L1 PROCESSORf^ 


jT^Gr ATI JE suftvvaR-: 

Enabte 11. 5319 

Framework II ... Call 

Smart Soltware System . 5389 

Symphony ..... ...Call 

GtiAPHICS 

ChartiTkesier,. 

Diagram Master 
Energraphics 2.0 .. 


5199 

5185 

5269 


Loading Edge Word 
Hrocesof.... 

Loading Edge W/P 
w/Spell 5 Mall 

Lightening .. 

Microsolt Word 3.0 
yulEimaie Advaniage . .. 
PPS: Write w/SpeEl Checker 

Wordstar w/Tutor. 

Wordstar Pru Pack. 


On Sp^ial 

On Special 
555 
S249 
5275 
576 
5162 
5233 


SPREADSHEETS 

Lolus 1-2-3 Call 

MufMplan . . . .5108 

Spreadsheet Auditor 3.D.582 

VP Planner .548 


Supetcalc4 


,$259 


Turbo Pascal w/0067 A BCD 

Ui rbo Database Tool Box . 

Harvard Total Project Manager 

559 

536 

In-A-Viaion 

Microsoft Buss Mouse 
w/PC F^intbrosh 3-D. 

5249 

5106 


Wofd Perfect (V8 e 4.1]$ 199 
Wordstar 2000 + 2.0 $278 

5262 

Microsoft Chart . . 

Microsolt Serial Mouse . . 

5164 

$119 

Copy IJ PC 

519 

Mlcrosofl Project .. 

5219 

ftewsrooitn .. 

531 

1 DlR 

546 

Buper Project Plus.. 

5239 

PC Buss Plus Mouse 

5115 

Fastback 

586 

TJinetlne 2.0.. 

5209 

w/Painl Plus . . , 

NorToh Ul 11)1 lea 3-1 

548 

C D r.l r^UN 1 CAT] ON S 

PC Draw .. 

Click Art Personal Publisher 

5199 

599 

Printworks 

Sidekick . 

536 

530 

CompuServe Starter Kit, 

Best Price 

PC Mouse w/Dr. Halo II. 

599 

Sidekick (Unprotected) 

547 

Crosstalk XVt. 

592 

PC Paintw/Mouse , 

5115 

Sidekick—Superkey (Bundle) . 

585 

MS Access 1,01 . 

5139 

PFS Graph . 

576 

Travelling Sidekick 

539 

PFS Access .. 

576 

Printmaster 

529 

Turbo Prolog .... 

554 

Remote , 

592 

Signmaefer . 

5132 

Sideways 3 1 . 

534 

Sniarlccroll .. 

583 

Turbo Graphlx Topi Box. 

Call 

Superkfiv.. 

539 


MONEY MANAGEMENT 

Dallam S. Sense w/Forcast . 594 

Tobias Managing Your M oney. . ■. Ca II 

DATA BASE MANAGEMENT ^ 

Clipper. 5329 g 

Cornerfilone. $56 ^ 

dBase II . . Call I 

dBase III Plus ..Call | 

Extended Report Wrder. Call 


Knpivledgemanll 
Nutshell 2.D 
PFSiFilo. 

PFS; Reporl 
Ouickoode 
OuickRspCrl 
Reflex 
Think Tank 


$249 I 
Call K 
$76 I 
567 S 
5138 g 
5138 c 
582 I 
$91 Z 


RrBase 5000 


System V. 

...Call 


Meny other titles available. 


^OXnPUTER 

UMRaiOUtE 


Inquiry S5 for MS-DOS Products Inquiry 86 for all others. 

Order Une: 1-800-528-1054 
Order Processing: 602-224-9345 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
602-954-6109 


Store Hours: Mon-Fri 10-5:30 
Saturday 9-1 

Order Line Hours: Mon-Fri 7-5:30 
Saturday 9-1 

Order Processing Hours: Mon-Fri 10-3 


Product shipped in fEKtery cartene with manulaclurer's warranty: Please add $6.00 per order fer UP$ ground shipping on orders up to 10 lbs. Orders 10 lbs. 
end under you pay lor ground service, receive air service 3l no extra charge. Available on orders 11-30 tbs. $17 for air service. Prices 8 availability subject to 
change witno-ul notice, cashier's check orrrMjney order, all olher checks will delay shipping two weeks. 
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limited. This complex, uncontrollable, 
unrepeatable nature of international 
events means that statistical methods 
requiring large sample sizes, con¬ 
trolled conditions, or random sam¬ 
pling techniques cannot be used in 
this task. Analogy and pattern match¬ 
ing seem to fill the gap. 

In addition to analogy, other con¬ 
siderations are important. These in¬ 
clude, for example, various common- 
sense rules of inference, knowledge 
of how the resources available to a na¬ 
tion constrain its scope of action, and 
knowledge of the existing policies of 
a state. In many cases, repeated pat¬ 
terns of behavior imply certain knowl¬ 
edge. For example, while large states 
sometimes invade small states, small 
states almost never invade large 
states. Thus, in attempting to duplicate 
political expertise, a plausible starting 
point is to look for historically based 
rules and pattern matching. 

Holland Classifiers 

Over the past year I’ve used a learn¬ 
ing system called the Holland clas¬ 
sifier to model a simple but real prob¬ 
lem of short-term international 
behavior prediction. Simply put, a 
Holland classifier solves classification 
problems: that is. it takes a set of at¬ 
tributes about a situation and clas¬ 
sifies that situation into one of a 
number of discrete categories. If used 
in a medical expert system, for exam¬ 
ple, a Holland classifier would accept 
a large number of characteristics 
about a patient (including symptoms, 
results of medical tests, reactions to 
medications, and so forth) and on the 
basis of this information classify the 
patient into a disease and treatment 
category. 

in the general scheme I'm using, the 
Holland classifier has three com¬ 
ponents: messages, a "bulletin 
board," and a rule base. Messages 
posted on the bulletin board describe 
the situation. The rules then scan the 
bulletin board for messages that 
match the classifier of the rule. If there 
are matches, the rule "bids" for the 
right to replace that message with the 
rule’s result. Bids are based on the 
strength of the rule and the specifici¬ 
ty of the match. The highest-bidding 
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SORD COMPUTER CORPORATION 

KyobasN K-1 Bldg., 2-7-12 Yaeau,Chuo-ku,Tokyo 104 Japan 

(03) 281-8130 New York; (212) 759-0140 

London; (01) 631-0787 W. Gernnany; (02161) 66-3077 
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A HARD ACT TO FOLLOW 


SORD’s M680UX Series 
sets a new standard in performance. 

* Operable with UNfX '' 

* Astonishing speed: use of 32-bit Motorola 68020 CPU 
’ Easy expansion: VME bus architecture. 

Also available on OEM basis. 


1 




PROLOG 

ARTIFICIAL 

INTELLIGENCE 




LPA micro PROLOG and LPA mac PROLOG 
now being used by major corporations, universities and middle schools as a teaching 
and learning tool and for building intelligent Expert Systems. PROLOG was chosen by 
the Japanese as the core language for their Fifth Generation Project for building 
'^thinking machines". 

NEW LOW PRICES 



COMPILER FOR THE MACINTOSH 

$29S REDUCED 

FOR MICRO COMPUTERS 
' MS DOS AND OTHERS 

$99 6 up 

; FOR BUILDING INTELLIGENT 
; EXPERT SYSTEMS 

$149 & up 

; PROFESSIONAL FULL MEMORY 
! MS DOS 

$39S 

RUNS ON THE APPLE II, COMMODORE 

64. IBM PC AND 


LPA PROLOG 

COMPATIBLES, AND UNDER THE UNIX & VMS SYSTEMS. 

Call or write for our complete catalog of Artificial Intelligence products. 



NORTH AMERICA 
Pfo^ ramming Logic Systerns irvc. 
31 Crescent Drive 
MUford. CT 06460, U.S.A. 

TeL (203) 877-7988 


ELSEWHERE 

Logic Programming Associates, Ltd., Dept. BY/3 
Studio 4, The Royal Vkitorial Patriotic Building 
Trinity Road. London SW1i8 3SX, ErrgSand 
Tei: 01-874-0350 


Inquire about Expertech *The Expert System'^ 
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C Programmers! 

First high-speed DBMS written 
exclnslvely for C applications 
is also transportable 

High-Speed data retrieval and access 
are the result of db^VlSTA's unique 
database model. db_VlSTA is designed 
exclusively for C application program¬ 
mers and developers so that their applica¬ 
tions will retain key benefits of C such as 
speed, transportability and efficiency. 

Says, Dave Schmitt, 
President of Lattice, Inc. 

*‘lf you are looking for a sophisticated 
C programmers database, db_VISTA is 
it. In either a single or multi-user envi¬ 
ronments db_VISTA lets you easily 
build complex databases with many in¬ 
terconnected record types, The multi¬ 
user implementation handles data effi¬ 
ciently with a LAN and Raima's cus¬ 
tomer support and documentation is 
excellent. Source code availability and 
a royalty-free runtime is a big plus!' 

f Written in C for C Programmers 

* Royalty-Free, You only pay once 
+ Source Code Available 

* Multi-user and LAN capability 

* Fast B-tree indexing method 

* Transaction processing 

* Faster without Data Redundancy 

* Complete Documentation Included 

Operating system support for MS- 

DOS. PC-DOS, Unix, Xenix or Macin¬ 
tosh, C compiler support for Lattice, 
Microsoft, DeSmet, Aztec, Computer 
Innovations, Xenix and Unix. 

Ask db_QUERY^=^ 

With royalty-free db^jQUERY you can 

ask more of your database.db_QUERY 

is a linkable, SQl^based ad hoc query 
and report writing facility. 

30-day Money-Back Guarantee 

IVy db_VISTA for 30 days and if not 
luUy satisfied, return it for a full refund. 

Royalty Free 
Price Schedule 

db_ db_ 
VISTA QUERY 

Single-user $195 $195 

Single-user with Source $495 $495 
Multi-user $495 $495 

Multi user with Source $990 $990 

FEIEE 60 application development support 
Nnt copy protected 

Call Toll Free Today! 

1 - 800 - 327-2462 

■ S! 

RAIMA” 

Y COR P ORATION 
High-speed programming tools 
transportable by design 

3055-112 N.E. 

3eilevu0,WA 9S004 USA 
(206) 32S-463S Telex: 9103330300 


A Holland classifier 
is totally self-organizing 
and extremely flexible. 


rule gets to replace the message. It 
then pays the bid to the rule that 
posted the message it responded to. 

This process (summarized in listing 
1) continues until a terminal message 
is posted, which becomes the classi¬ 
fication. The system rewards the rule 
posting the terminal message with a 
payoff. This payoff is positive if the 
terminal message is the correct clas¬ 
sification (based on some evaluation 
function): it is negative if the classifica¬ 
tion is incorrect. 

Rules in the Holland system consist, 
then, of three parts: classifier, result, 
and strength. Like messages, the clas¬ 
sifier and the result are simple strings 
of characters; the strength is repre¬ 
sented by a number. Rules are, in ef¬ 
fect, IF,, ,THEN statements similar to 


those used in expert systems: The 
classifier is the antecedent, and the 
result is the consequent. 

In Holland's scheme, the characters 
that represent the classifier and the 
result come from an alphabet that has 
only three values: 

0 Feature is absent. 

* Pass-through: Feature may be pres¬ 
ent or absent, 

1 Feature is present. 

When a pass-through value occurs in 
a result, the value encountered in the 
message that was matched is sub¬ 
stituted for the pass-through charac¬ 
ter. Thus, messages contain only [0,11 
characters. 

The process of competitive bidding 
and payoffs for posting terminal mes¬ 
sages ensures that the rules that have 
been most successful in posting 
useful messages in the past are most 
likely to be successful in the future. 
Rules that post meaningless or incor¬ 
rect messages diminish in strength so 
that they are less likely to succeed in 


Listing 1: Tfie Hollm/i classifier mm emluatiOK loop. Tfie loop is contmed 
until one of the following three conditions has been met: (1) There are no 
messages left on the board: (2) All bids for rules are below a set threshold (none 
of the rules match the messages particularly wfell): (3) The loop has been 
repeated more than a set number of times. Tliis rule prevents infinite looping due 
to recursive parasitic rules whose classifiers match their own output messages. 

loop 

With each message do 
With each rule do 

1. Compute MaEch(Rule, Message] 

2. Compute 

Bid-Match*Strength" Bid_Wei ght 

3. If Bid>Highest Bid for Message 

Then Replace Bid_Winner with Rule 

End_With {rule} 

With Bid_Winner do 

1. Subtract Bid from Strength 

2. Add Bid to Strength of Rule which posted 

Message 

3. If Bid_Winner's Result is a Predirtlon 

Then 

1, Compute Payoff by comparing prediction to actual events. 

2, Add Payoff to Strength 

3, Remove Message from Board 
Else 

I, Replace Message with Result on Board 

End_With { Bid_Winner } 

End_With {message} 

End_Loop 
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LYCO COMPUTER MARKETING & CONSULTANTS, INC. 


LV 12’10 fNew) 

NHO 

NX‘10 

NB-15 

SB-15 

SG-15 

SD-10 

SD-15 

SR’10 

SR-15 

S0-1O 


EPSON 


LX80 

FXQ5 

DX10 

DX20 

DX35 

H!S0 

Hsao 

Fxsee 

LO&OO 

LQ1CXX) 


CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 


SAVE ™ PRINTERS 


STAR MICRONICS 


CALL 

CALL 

CALL 

CALL 

CALL 

367 

319 

438 

469 

57S 

539 


OKIDATA 


PANASONIC 


JUKI 


Juki 6100 

RS-232 Serial board 
6100 tractor 
GlOO sheet feeder 
5510 Juki 
Juki 6300 


SILVER REED 

EXP 420P 209 

EXP 600P 489 

EXP 800P 649 

EXP 770 740 


CALL 

LEGEND 


55 

BOB 

148 

119 

1080 

199 

209 

1380 

229 

CALL 

CALL 

1385 

289 


COLOR RiBBONS AVAiLABLE! 



MONITORS 


CITIZEN 


Okimaie 

199 

1080 

195 

12Q-D 

292 

499 

1091 

225 

MSP-10 

293 

599 

3131 

249 

MSP-15 

120 NLQ 

205 

1092 

309 

MSP-20 

182 

214 

1592 

419 

MSP-25 

192 

348 

1595 

595 

Premier 35 

93 

CALL 





179 

285 

385 

325 

485 

469 


C- ITOH 

1550 SP-r CALL 

D 1040 CALL 

Prowriter Jr CALL 

Prowriter 8510 SP+ CALL 


DIABLO 


D25 

P'32 CQ1 
635 
P-38 
D-80 IF 


549 

699 

1029 

1749 

2395 


SEIKOSHA 

SP-1000 VC (C-64) 

SP-tOOO A Cenifonics 

SP'IOOOIBM . 

SP’IOOOAS fls-232. 
SP-1000AP. APilc 

BP‘1300. 

8P-5200 
0P-542O 

Color Kit. 

a P-5420 ribbon .12 .50 

SP-IOOO ribbon 8 50 


165 

185 

IBS 

185 

185 

469 

649 


BROTHER 


HH-15XL-P 

1509 


359 

409 


TOSHIBA 


321 pys. 

351 sheet feeder . 
P 341P 
P341S 
P351 + 


.495 

529 


1149 


COLOR RiBBONS AVAiLABLE! 


PANASONIC 

TR-T22 MYP12 ' AmberTTL 139 
TR-122 M9P 12" Green m 139 

TX-12H3P12'RGB.369 

OT H103 10 ' RGB 349 


ZENITH 

ZVM 1220. 89 

ZVM 1230.... 89 

ZVM 1240. 149 

THOMPSON 

365 T2 RGB.CALL 


HITACHI 

MM'l2ie 12" Green.99 

MM-1220 12" TTL Amber 129 
CM-1406Cl3"colDr 

w/cable. 179 

CM-t409 13" RGB.- .305 

CM-1216D12‘' RGB.385 

CM-1455S 13" 720x350....525 
CM-1457A 13" RGB 
720x460.^.. .......679 


TEKNIKA 

MJ-10.. 149 

MJ'22. .......249 

MS 305 RGB....309 

COMMODORE 

1902 Color. .CALL 

1S02......GALL 


PRINCETON 

GRAPHICS 

MAX-12 Amber.1751 

HX-12 RGB. .4581 

SFL12 RGB . ..... .5751 


MODEMS 


MISCELLANEOUS 


DISKETTES 


ZOOM 


PC 1200 ST 
PC 1200 XL 
PC 1200XUPFS 


109 

259 

279 


ANCHOR 

Volksmodem 12 179 

us ROBOTICS 

Password 1200 189 

Courier 2400 395 


DUST COVERS 

PC'ATZpc.10.99 

PC-XT2pc.10 99 


LEADING EDGE 

Nutshell.. . 69.95 

Nutshell Filer,...._149.00 


STB 

EGA Pius.329 


JOYSTICK 

Tac 10(ApfPc}.-.22 95 


AST 

Six Pack Pius...... 


209 


SV*" DISKETTES 
MAXELL 

BONUS 


SSDD 

6.99 

DSDD. 

7.50 

SKC 

SSDD... 

. B.50 

DSDD. 

. 9.50 

DSHD 96 TPI. . . 

. . 19 50 


BRODERBUND 

(IBM) 

BanK St- writer 48.95 

Print shop 34,95 

Graphics Lib 1 22.95 

Graphics Lib 2.22.95 

Ancient Art Of War. 22.95 

Karateka.22.95 

Toyshop.39.95 

Print shop paper 12.95 


SUBLOGIC 

(IBM) 

Jet Simulator 34.95 

Scenery disks . EA. 14,95 

S«1-6. 69.95 

SC. Japan.14.95 

S.O. San Fran.14.95 

S O. Wash. D C.. . 14.95 
S O New York City 14.95 


SSI (IBM) 

Battle for Normandy....24.95 

Knights of Desen.24.95 

Tigers in Snow.24.95 

Computer Baseball..,,,24 95 
Daneis & Cutthroats... 24 95 


QUADRAM 

Gold Ouadboard 399 

Silver Ouadboard 229 

Quadboard .199 


HI TECH 

(IBM) 

Gardware.8.95 

Partyware.8.95 

Heartware. 8.95 

War With All.12.95 

Holiday Paper.8.96 


ACTIVISION 

(IBM) 

Borrowed Time ..., 24,75 
Tass Times ... 24.75 

Shanghai.. 24.75 

Mind^adows.24.75 

Musk studio.29.95 

Alter Ego.29.95 

Alter ESo M.29.55 

Pebblewach golf.. 29.95 


IN PA 717-494-1030 
CUSTOMER SERVICE 717<4B4~1670 
or send to 
Lyco Computer 
P.O. Box 5098 
Jersey Shore, PA 

17740 Enquiry 192 
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and VISA. Pemonel checke require 4 weelcs cteafancs before shJpp^ng. We cannot 
guarantee compatibiity. We on^ ship lectory freeh merchandise. Ask about LfPG Bliis 
and red label shipping. All merchandise cardikl under manufactuter'e warranty. Relum 
resirkrtion applicable. Return authoriEatkXi required. All items subfecl to change vrilhout 


(OHZ>Hrccozoo 9» OZ-Hm^3j>3 BrnncdSOO oo-<r 


























































Inquiry 42 


PREDICTING EVENTS 


If You Need 
Data Communication 
Software 

Try BitCom™ 3.0 

Before you invest tn costly and hard 
to use communication software, look 
into BitCom 3.Q. More than 100,000 
users told «s they prefer BitCom over 
other communications software. 
Here are just some of the reasons: 

Simple User Interface 

While other programs force you to 
type commands after commands, 
BitCom just gives you a form to fill 
out. To help you select ihe correct 
answer, there are even multiple 
choices for you to pick. Once you set 
up the parameters for communica¬ 
tion, you can start up BitCom without 
even touching a key. 

Flexible File Transfer 
Now, BitCom 3.0 supports the most 
popular public domain file transfer 
protocols including XMODEM CRC, 
YMODEM and batch file transfer. 
You can send and receive multiple 
fi les as easy as ty pi n g ". With CRC 

error checking, you can be sure data 
are sent and received without error. 
Make Your Own 
Communication Procedures. 
There are over 70 powerful script file 
functions to turn BitCom 3.0 into a 
flexible tool. For example, you can set 
up a script file to dial into Western 
Union's £asylink'^ check your mail 
box, read your messages, print them 
and save them to a disk file. 

Other features are: 

• Supports speed up to 9600 baud. 

• Uses XON/XOFF flow control for 
talking to systems with different 
speeds. 

• Can be set up to work on COMl to 
COM4 

• Can re-assign or re-define any 
function keys. 

• Phone directory stores up to 32,767 
names and descriptions. 

• Sorts phone direaory by name, ID 
or phone number. 

• Terminal emulation includes IBM 
3101, VnOO, VT52. 

• Set your own screen color during 
communications. 

• 132 column support with graphics 

“"only *6900 

Not Copy Protected. 
Order Today. 

Call (408) 262-1054 

Brt Software, Inc. 

P.O. Box 360619 
Milpitas, CA 95035 

BilCoir li ,1 trjHeinjrL ol Bk| Sofltvjce. Inc. 
Eaiytiiik is J iradc'iTiiitk ol Weiiorn Union. 


the future. This modification of 
strength allows the system to learn. 

Although a Holland classifier usual¬ 
ly requires a large number of trials to 
attain efficient performance, it has the 
advantage of being totally self-orga¬ 
nizing and extremely flexible. Like 
natural problem-solving systems—the 
brain and DNA—a Holland classifier 
is very robust. Because the "knowl¬ 
edge" in the system is spread over a 
number of rules, the failure of one or 
two rules due to a change in the sys¬ 
tem is unlikely to have much effect on 
the overall behavior. Another advan¬ 
tage of the system is that while parts 
of it are intrinsically parallel (in prin¬ 
ciple. at least, all rules could scan the 
message board simultaneously), it is 
sufficiently simple that it can be im¬ 
plemented efficiently on a serial sys¬ 
tem-even on a microcomputer. 

Predicting with a Holland 
Classifier 

The work I have done uses interna¬ 
tional relations "events data" to ap¬ 
proximate international behavior. In 
its most basic form, events data sum¬ 
marizes the daily interactions be¬ 
tween nations. The summaries use 
four variables: date, actor nation, 
event, and target nation. 

For example, to summarize that on 
May 28, 1986, the United States (ac¬ 
tor) protested (event) the Soviet 
Union's (target) behavior during the 
Chernobyl nuclear accident, you 
would code: 

860528 002 09 365 

In this example, 002 and 365 are stan¬ 
dard codes for the United States and 
the Soviet Union, respectively: 
860528 is the date, and 09 is an event 
code indicating a protest. (For more 
information on events data, see the 
International Studies Quarterly issue cited 
in the Bibliography.) 

While a single event carries very lit¬ 
tle information about the relations 
between two nations, using events 
gathered over a long period of time, 
you can ascertain distinctive patterns 
of interactions. The use of events data 
sacrifices short-term detail to facilitate 
coding and statistical analysis and 
then reestablishes detail by looking at 
thousands of events. 



In my experiments, I have used the 
Conflict and Fteace Data Bank (COP- 
DAB) events data set collected by Ed¬ 
ward Azar and Thomas Sloan and 
provided through the Inter-University 
Consortium for Political and Social 
Research at the University of 
Michigan. The COPDAB set uses only 

15 codes, ranging from 01 for inter¬ 
national unification to 15 for violent 
conflict such as war. Tb get the highest 
density (events per day) of data, 1 
focused on events between the 
United States and three European na¬ 
tions: the United Kingdom, France, 
and West Germany, COPDAB covers 
the period 1948-1978. I analyzed 
events nondirectionally: for example, 
the U.S./U.K. data set includes events 
in which the U.S, was actor and the 
U.K. was target as well as events in 
which the U.K, was actor and the US. 
was target. I coded data only for oc¬ 
currence, not frequency, so that each 
of five instances of an event code 07 
appeared the same as one instance. 
You could, however, expand the sys¬ 
tem to use frequencies. 

I used the COPDAB data to gener¬ 
ate a large number of event "ar¬ 
chives." An archive is the set of events 
that occurred in a time period. In the 
experiments, each prediction problem 
is created by choosing a random date 
T and then coding the following ar¬ 
chives: 

Input messages: |T-1 to T-10| 

|T-n to T-201 
IT-21 to T-30i 
IT-31 to T-401 

Output occurrence: [T to T-t-20| 

The specific coding 1 used allocated 

16 bits to the events and 4 bits for the 
iag. For example, if only interactions 
of types 07 and 08 occurred during 
the period 11 and 20 days prior to the 
date, that archive would be coded 
0000001 lOOOOOOOOOO 10. 

This gives a surplus of at least 2 bits 
(and actually more, as event types 1, 
14, and 15 aren't found in this data), 
which the system could use to iden¬ 
tify intermediate rules, While these ar¬ 
chives consist primarily of coopera¬ 
tive events, they show quite a bit of 
variety and there are no obvious ways 

[contlmed] 
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Breaking the 640K DOS Barrier: 


Alsys’ landmark Ada compiler for the 
PC AT, the first to bring Ada to popu¬ 
lar-priced microcomputers, has been 
upgraded to Version 1.2 with significant 
improvements. 

The new version compiles faster than 
its predecessor, is validated for a full 
range of popular compatibles using the 
latest AJPO test suite 1.7, and includes 
a Developer's Guide in the documenta¬ 
tion set. The price remains at $2,995 
for single units, including a 4 megabyte 
RAM iSaard. 

Both the original and the newly 
upgraded versions utilize the inherent 
capabiEties of the 80286 chip and 
‘ 'virtual mode’' to eliminate the 640K 
limitations of DOS. These techniques 
permit addressing up to 16 MB of mem¬ 
ory, under the control of DOS, without 
changes to DOS in any wayl 

80286 machines validated in the new 
release include HP’s Vectra, Compaq's 
Deskpro 286, Sperry’s PC/IT, Zenith's 
200 series (including the Z-248), Tan¬ 
dy's 3000 HD, the Goupiiy40, and the 
IBM PC AT. The compEer supports 
DOS 3.0 or higher. Ada programs com¬ 
piled on the AT will also run on PCs 
and XTs supporting DOS 2.1 or higher. 




New version of Alsys 
PC AT Ada* compiler 
improves speed, adds 
application developer s 
guide, brings seven 
80286 macfines to latest 
validation status. 


ALSYS, INC., 

1432 Main Street, Waltham, MA 02154 

BY1186 

ADA NOW. TeU me more about the 
PC AT Ada compiler. 

Name_ 

Title_ 

Company_ 

Address_ 

City_ 

State/Zip_ 

Phone/Ext_ 


In ihe US: Alsys Inc., 1432 Main St., Waltham, MA 
Q2134TeL (617)890-0030 

In the UKi Alsys Ltd., Partridge House, Newtown 
Rd,, llmlfw-on'Thames, Oxon RG9 lEN 
Tel: 44 (491J 579090 

In the rest of the worlds Alsys SA, 29, Avenue de 
VersailJes, 76170 La Celle St. Cloud. France 
TgI: 33 ill 3918.12.44 

* Ada is a registered trademark of the U,S. 
Government (AJPO), Alsys is the trademark of 
AJ^, Inc. References to other computer systems use 
trademarks owned by the respective manufacturers. 
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to produce accurate predictions. 

The initial rules in the system were 
generated by reading a random set of 
data records, randomly choosing one 
of the input archives as the classifier 
and the output archive as the mes¬ 
sage, Both parts of the rule were then 
randomly mutated with a fixed prob¬ 
ability called Mutation_Probability, 

by changing some of the feature- 
absent and feature-present characters 


to the pass-through character. This 
captures, in a very primitive fashion, 
the process of precedent-based pre¬ 
diction: The initial rules are based 
directly on earlier observed events 
with some random modification. Ac¬ 
tual human learning is, of course, far 
more systematic and involves teach¬ 
ing carefully chosen examples of char¬ 
acteristic tehavior rather than ran¬ 
dom examples, but this approxima¬ 


tion ailows my system to be totally 
self-organizing. The input archives, 
with information identifying their time 
lag (0, 10, 20, or 30 days), are posted 
on the bulletin board of the classifier, 
and the payoff is computed based on 
a measure of difference between the 
prediction produced by the classifier 
and the actual outcome occurrence. 

Rules match posted messages using 
a simple comparison of the features 
of the classifier and the message I 
defined a match simply as 

Match = 40 - I Classifier - Message^ | 

with the summation over the event 
types, and the characters having the 
numerical values of 0 = 0, * = I, and 
1 = 2 . 

Consequently, a perfect match 
would have a value of 40; a perfect 
mismatch would have a value of 0, 
and a match against a classifier con¬ 
sisting solely of pass-through charac¬ 
ters would have a value of 20. A rule 
may bid for a message provided the 
degree of match exceeds a level 

called Match_Minimum: this is a 

minor modification of Holland's 
scheme, which required perfect 
matches but didn’t penalize pass¬ 
through codes. This is only a first ap¬ 
proximation to a matching criterion 
and one chosen largely for computa¬ 
tional efficiency: an obvious aiter- 
native measure would be a more 
complex pattern-match measure such 
as a Levenschteln metric. 

A prediction—which is the terminal 
message in this system—is identified 
by coding 111 i as the final 4 bits of 
the message. The payoff function 
compares the output predicted in the 
message to the observed outcome. 
This function is similar to the match 
function except that it can take nega¬ 
tive values; 

Payoff =20-2, |Outcome, - Message,! 

The use of negative values means that 
if the prediction is particularly inac¬ 
curate. the payoff will be negative and 
decrease the strength of the ruie that 
posted it. 

Finally to allow the system to rec¬ 
ognize that it has not seen a situation 
before and respond by not making a 
prediction, the Match_Minimum is 

[continued] 


Do You Ever Get the Feeling 
That No One Speaks Your Language? 

Arity/Prolog. 

The Language That Spans the Generation Gap. 

Arity listens to what you ask for. You want a serious, versatile 
lariguage that will go the distance for you. There are two very 
rtsosons for you to use Prolog—to do your work smarter 
and faster. That's ejcactly what the Arity/Pro log development 
environment will bel^you do. Our powerful tools, based or 
the general purpose programming language Prolog, will sigrif- 
icartiy rediice yqinr development time and allow you to solve a 
wide i^j^e of appll^ibil problems. 

No translation requirt# Our development environment for 
the IBM PC fjiTrijy and alt MS-DOS compatibles includes the 
Arity/Prolog:C6fnplfer and Interpreter, the Arity/Expert Sys¬ 
tem, and Arity/SQL. And you can tie them all together. You 
can interface with several other programming languages and 
build e)(tenSions to your existing applications. You'll be truly 
multilingual —what better way to span the generation gap? 

It C3 n take you to n e w p I aces Yo u' 11 d i scove r am a^l n g speed, 
power, and flexibility using the Arity/Probg programming 
environment, with its one gigabyte of virtual memory and 
fast, compact compiled code, for conventional applications. 
And if you're working In new territories, like expert systems or 
sophisticated database management systems, you 'll be speak¬ 
ing the native tongue. 

Speak It freely Our prod ucts are not copy protected and we 
charge no royalties, so you can use them in as many end-user 
applications as you'd like. Why keep the language of solutions 
all to yourself? 

Join the thousands of assembly and C programmers who 
already use Arity/Prolog—the language of solutions. 

Call 1-800-PC-ARITY Today. 

Massachusetts residents call 617-371-1243. 

Software that roars. ARITY CORPORATION 

30 Domino Drive, Concord, MA 01742 U S A. 
V8(>0-722-7489or in Massachusetts call 617-371-1243 
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THERE’S NO RISK. 

With our futi 90'd3V warranty, 
any purchase can be returned for 
any reason for full credit or refund. 


PUMPS- COMPRESSORS- BLOWERS - MOTORS-POTENTIOMETERS- COUNTERS 
TIMERS-RELAYS-VOLTAGE REGULATORS-POWER SUPPLIES 


vsihafs New at "*The Soa/ce" of the 

AMERICAN DESIGN COMPONENTS? 


Exp. Date 


Signature 


Output: 1 20V/60HZ, 

Input range: 95-130V ± 3% Sinusoid 
ol wave output contains less than 3% 
hanreirac distortian. Maintains output 
additionallv +5%-10% down tn 
78V input. 6 ft. fine cord- Input with 
dual SncondLictor ground output. 

Dim.: 

Mfr. - sola #03^13 ISO. 

Item #8007 $199.00 New 


Total 

^ _ _ Shipping & handling, we ship UPS unless 

otherwise specified. Add $3 plui 10% total. 
Canadian: 63 plus P.Q. cost. Charge only. 
Ss#,. / Sales Tax (N.J residents Only. 

Ordi- I please add 6% of total) 

^ ORDCn TOTAL 


Telephone: Area Code Number 


Name 


Address 


State 


Ait intfuiries Arid fitee catafog rt^guests caff 20 7-930-2770. 


For aff phone orders, g^// TOLL-FREE 800-524-0809. tn New Jersey, 20f-939-2710. 


500 VA MICRO COMPUTER 
REGULATOR 

tPLotect Your 
Equipment I 


AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J, 07074 MINIMUM 

O My check or money order is enclosed- 
O Charge my credit card. 

Total — — 


YESf Please send me the following items: 

horn How 


No. 


□ Visa □ Master Card O Amex 
Card No. 


Byte-nS 


Rechargeable NICAD 
BATTERY , - . 
BACKUPS 


12 V @ 

450 ma ^ / 

Contains 10 AA cells- Recharge 
rate; 45 ma- 1S-1S hours. Case 
with tab output connections. 

Dim.: x 114 'W k 

Mfr - GE 123233 or equiw. 

Item #5W $5.95 New 

13.2Vr - 


1.65 AH 

Contains 11 C cellsT^ 

For model boats, toys, atc^ 

Mfr -- GE #4180358800101 
Item #8444 $ 1 5.95 New 


Complete, less top cover plats. Friction 
feed. Takes standard paper 814 ' x 11 
(Customer rfitums- tested — operational-1 

Item #8839 $69,50 

ADAM ACCESSORIES 
DataDriva #6641 $9,95 

D. □. Power Supply #6642 $14.95 

ASCII Keyboard #6643 $ 1 9.95 

Asst. Cassettes #7786 $19,95 


48-KEY KEYBOARD 


MULTI OUTPUT 
COMPUTER SUPPLY 


Replace the rn*eiTiibrane keyboard 
on your Timex/SindairZ-Sl HODO 
with this brand now "big con> 
puter" keyboard from Texas In- 
stfuments. Simple toTnstali — 
complete instructions and sche¬ 
matic inciuded. 

Item #6712 $5.95 New 


5 VDC # 10 A. regulated 
-12 VDC #2 A. 

+ 12 VDC @ 14 A, 

30 VDC @ % A 
-250 VDC A. 

Displav driver. Treng regulated- 
Input: n5/230V, 50/80 Hz. 

Mfr - Burroughs #14337190 

Item #61 $29.95 New 


SWITCHING POWER 
SUPPLY 


115 fii 230V, 47-440 Hi, 

Input: 90 -13 BVn 80- 2 70V 
Output: 6VDC 5.5A 

+ 12VDC @ -4A 
- 1 ZVDC @) .3A 
Perforated metej case enclosure- 
Dim-! ai^-Lx 3V& "W x Z'H. 

Mfr — Ganeral Instrument 
hem #7983 $14.95 MeW 


Build it yourself from subassemblies. No 
viriring nacessery (just plugs together!. 
Hook-up diagram included- Includes: Key- 
boerd, 1 cassette digital data drive, 2 game 
oontrollers, power supply, all memory 
boards, and one cassette. Is capable of 
running CP/M, has built-in word processor. 
Item #7410 $99.00 (complete I 


10MB 

HARD DISK DRIVE 


5TZ25 Compatible. Fits standard 
S14 * spacing- Shock mounted. 
High speed, low power. 

Mfr - MMI #MM212 

Item #9217 $179.00 New 


250 CFM 

SPACE 
SAVER 
FAN 


115 VAC/60 Hi,, 24 W- For high vot^ 
ume In limited space (depthl. Cool¬ 
ing m electronic equipment, com¬ 
puter chassis, etc. 7-die cast 
alum, blades, atum-houdng. Sealed 
bearings, tharmaSly protected. 
Dim,: 6% x 5^^ 'H x 1 % "deep 
Mfr - EBM #W2E142 
Item #8201 $22.50 New 


B%" DISK DRIVE 

96 TP!, DS/QUAO DENSrTY 
FUa HEIGHT 


Mfr CDC #9409T 
ltem#1B93 $99.00 


12/24 VDC 

1" THIN 
MUFFIN- 
TYPE 
FAN 


5B/100CFM, eW, Can be 
mounted for blowing or exhaust- 
5 plastic blades with feathered 
edges, aiumlnum housing. Brush¬ 
less, ball-bearing type. 

Oknan,: 4"Ai' aq. x 1 * deep 
Mfr ^ Centaur CUDC24K4-601 
Item #8541 $19,95 


STEPPING MOTORS 

for ROBOTICS 

Precision r, . 
stappefs with 
increments from 
1 to 7.B degrees- 
Speeds up to 

5,000 steps. Shaft 

X %" dia 

--Step Vofta Tofque 


Fig. 2 

Shaft 1 %' L 
X dia. 


Ho. 

Angfa 

DC 

tafki Type Mfr- & Part No. 

Rg Price 

5431 

1 

5 

17 

PM N,A. Phillips 
A82310^M2 

1 69.95 aa. 

2/$14-95 

5271 

1.8 

1.8 

150 

PM Supeiior Electric 

4 0 MO81FO-60O9 

2 $34,60 ea. 
2/$59.50 

627S 

1,8 

1.8 

72 

PM Superior Electric 

2 0 M061 FF-6201B 

2 $19.95 ea. 
2/$37.50 


DUALaVe” DISKDRIVE 
EXPANSION MODULE 
IBM 
PC/XT 


Stacked mounting, replaces old- 
tashionad 514 ' disk drives. Contains: 
2 Tabor TC-500 314 ' disk drives- 
Td. cap, BOOK bytes unformatted. * 
Plugs right into your controAer. 

Item #8827 $169.00 

*Ttl, capac. IBM unformatted w/ 
special software. Each unit supplied 
with two 3% " ftexible drekettes. 


12 VDC 
SPRINT^ 


FAN 




27 CFM, 

12 VDC. 

1,4 Watts 
Polarity protected. Can be 
mounted for cooling qr exhaust. 
Dim.: 3%" sq. x 1 W " deep 
Mfr - Rotron - OAVNA 
Item #8218 $12.95 New 


DIGITAL 

VOLTMETER 


354 digits, .3" high. Bipolar. 
Movable decimal point. Accuracy: 
,05%. Nominal range 2 VOC- 
Case size: 21^ "W x X 3=14 "L 
Mfr-Non-Lirrear Systems #PM343 
Item *9219 $19.95 New 


IBM FORMAT COMPATIBLE 
3% " DISK 
DRIVE 

Tabor 
TC-500 
drivBtte 
Single-sided, 

Formatted-164 K byres, 

SO track/140 TPI, based on 16 
sectors. Will work with any 514 ^ 
disk controflor. 

Item #8824 $79.95 

‘Toftal gap. BOOK bytes with 
special software. 


INTEGRATED CIRCUITS 

Pmgrammabfe Logk 
PALl2i6 $3.36 

PAL14H4 3,60 

PAt16R4 4.2S 

Static Rams 

2147H-1 

4096x1 35NS $6-30 

2167-56 
16384x1 55NS 8.00 

2114-45 

1024x4 4SONS .99 

Dyna/me Rams 
4118-2 

16384x1 200 N-S- $ .76 

4517P12 

16384x1 120N.S. .85 

Micmpmcassars & htarfaca 

MC6871A 

Clock, 2-phase $36.00 

75452 

Dual periph. NAN D dvr, . 3 5 

8085 

B-bit microprcx:. 2-26 

MfCfOComputars 

68701 

8-bit with eprom $ 16,00 

STPBOD*! 1 

8-bit w/piggy-back eprom 35,00 

CRYSTALS 

3-579545Mhz. $ .99 

4 ,99 

6 -99 

7-3726 .99 

8 .99 

12 .99 

48 ,99 


W e warehouse 60,000 
Items at American 
Design Components — ex¬ 
pensive, often hard-to-find 
components for sale at a 
fraction of their original cost! 

You'll find every part you 
need — either brand new, 
or removed from equipment 
(RFE) in excellent condition. 
But quantities are limited. 
Order from this ad, or visit 
our retail showroom and find 
exactly what you need from 
the thousands of items on 
display. 

Open Mon. - Sat., 9-5 


ADAM COMPUTER KIT! 

(Lass pnntor & w/o cabmat) 
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also used as a threshold for accept¬ 
able bids. If no rule can make a bid 
above the threshold, the system 
creates a new rule by randomly 
choosing one of the messages on the 
board (one of the actual antecedent 
archives), mutating it to include a few 
pass-through characters, then taking 
the actual outcome as a result. This 
new rule replaces the weakest exist¬ 
ing rule in the set. This process 
guarantees that if the system en¬ 
counters behavior it has not seen 
before it will incorporate that new 
behavior into its rule base. 

Results 

I implemented the Holland classifier 
in UCSD Pascal on an Apple II. The 
program involves about 1000 lines of 
code, around half of which deal with 
output and statistical monitoring 
routines. To limit the amount of run 
time to something reasonable. 1 used 
a set of only 32 rules: in almost all my 
experiments, strength concentrated in 
about eight or fewer rules. | Editor's note: 
HCLASS, a lUrbo translation of tfie 
program, is available on disfe. on paper and 
on BIX: see the insert card folloivin^ page 
352. ListiH^s are also available on BYTEH^t: 
see page 4.1 

Keep in mind that this classifier is 


a stochastic process and its perfor¬ 
mance must be measured statistical¬ 
ly Random behavior enters in because 
of random selection of the initial rule 
set, random sampling of the database, 
random mutations of the rules, and 
some randomness in the ordering of 
rules (if two rules make identical bids, 
the first bidder will win). Usually, the 
random variation of the performance 
of the classifier is tightly bound, but 
unusually high and low values occur 
occasionally 

Tb measure the prediction success. 

\ computed a statistic (unoriginally 
called S) for the classifier and a varie¬ 
ty of alternative estimators. S is equal 
to 

correa predictions - incorrea predictions 
total predictions 

Here S takes on values between -1.0 
(ail predictions incorrect) and 1,0 (all 
correct). 

To ascertain whether the Holland 
classifier was doing anything other 
than simply making random predic¬ 
tions, I made comparisons with three 
other predictors: a random predictor 
based on the observed event frequen¬ 
cy alone, a prediction that simply 
repeated the previous observed ar¬ 
chive. and a statistically optimized 


predictor I labeled "Best." I computed 
the average value of S for 100 trials 
of the predictors, then for a summary 
statistic used the ratio of S for the 
classifier with S for the Best predictor: 

Rm ^ [average average S^,,,) 

If R|oo is greater than l.O. the classifier 
is doing better than the statistically 
optimal predictor: if Rioo is less than 
LO. it is doing worse The overall per¬ 
formance of the classifier is summa¬ 
rized in figure 1, which shows the 
distribution of the value of R|oo over 
about 200 runs of the classifier (in¬ 
volving about 500 hours of computa¬ 
tion) with various parameter values. 
This distribution is more or less nor¬ 
mal with a mean around 0.94. Similar 
ratios for the random and previous 
predictors to the Best predictor are 
about 0.88 and 0.85. respectively, so 
the Holland classifier is usually doing 
considerably better than these, par¬ 
ticularly since figure 1 includes a 
number of experimental runs with pa¬ 
rameters that produced low success. 

The classifier has several free pa¬ 
rameters. such as the amount of 
reward given, the probability of a I or 
0 mutating to a pass-through charac¬ 
ter. and the minimum acceptable 
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Figure 1; The distribution of Rioo over about 200 runs the Holland classifier using various parameter values. 
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LAUGH, CLONE, LAUGH! Who 

would guess that our AT jr. has 
more on the ball than his big 
brother? 

AT jr not only delivers fantastic 
features at febulous prices, but 
gives you top quality in desigji, 
components, materials, and con¬ 
struction! 

And for relialMlity, every Al’ jr. Is 
burned-in at the factory prior to 
shipment 

No IBM* compatible system 
gives you more capability and 
value for your dollar than our 
incredible AT jr. 

ATT 11" feature-packed 

^ _ model is based 

CCQQ on an Intel 

8088-2 (or NEC 
V20-8) CPU, running at 4,77 MHz 
or 8 MHz, selectable; handles 
PC DOSr MS DOSr XENIX® and 
other operating systems, plus a full 
range of IBM-compatible software. 
The standard system has a “0” 
wait state on memory, and operates 
many times faster than the IBM 
PC/XT* Offers 640 KB of RAM on 


the motherboard; 360 KB floppy 
disk drive; eight expansion slots; 
LED indicator for the turbo mode; 
AT-style keyboard; 135-watt integral 
power supply; and security key 
lock. Optionid features include a 
40 MB hard disk (38 ms), EGA, 
and an 8087-2 math co-processon 


LAPTOP. 

$ 1699 . 


AMT’S 

compact l.ap 
Tip system 
gives you fuE 
IBM compatibility in less than 12.2 
pounds of high-powered aimputen 
Featores an 80C86 microproc¬ 
essor, giving you twice the speed of 
IBM's lap top; 640 KB of raentory; 
two 720 KB, 3.5-inch disk drives; 
an 80-by-25 LCD display with 
640 X 200 resolution; RGB and 
printer ports; and a 1200 baud 
internal modem, optional. 

^J; 286 . w 

$ 1199 . 

the IBM PC AT* at a ftaction of tlie 


price. Ta^ed “Best Priced" by PC 
Week, March 1986 issue, 

Our phenomenal AT has a 
l6-bit Intel 80286 CPU running at 
8 MHz (10 MHz or 12 MHz optional); 
640 KB of RAM, expandable to 1 MB; 
1.2 MB floppy disk drive; accom¬ 
modations for 20, 30, or 40 MB 
hard disk drive; a socket for an 
Intel 80287 math co-processor; and 
a “0" wait state on memory 
optional 

DON’T WAIT—CALL NOW 

Pick up your phone now and 
get fuU det^s or place your order 

AMERICAN MICRO TECHNOLOGY 

14751-B Franklin Avenue 
Thstin, California 92680 
Phones: (714) 731-6800; 

in U call (213)477-6320; 
in Bay area call (415) 490-7967 

TWX 5106003265 AMT USA 

*l¥iceKjind avall^ibilily suhjcci to change without 
notice. rteiliT inquiritcs acceptct! 


^Registered Trademarks—BM, PC, IBM PC/XT, IBM P(; /a; PC DOS: International Busineas Madiinjes Corporation; MS DOS, XEKIX: Mlcrosolt 


ATjr. 

NOW 

J599. 


FREE! ASis5.00vAi.UE, 

With iiny order of SI,000 or 
more, AMT will send you. abso¬ 
lutely FREE, a Mimi brand dress 
wristwatcli. Finest precision 
Japanese quartz movement. 
Specify male or female size. 


Inquiry 23 for End-Users. Inquiry 24 for DEALERS ONLY. 
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match. 1 experimented with a variety 
of values for these but only the Muta¬ 
tion_Probability seems to have a 

consistent impact. With that param¬ 
eter, higher mutation probabilities {30 
to 40 percent) seem to produce bet¬ 
ter predictors than low mutation prot> 

abilities. Some fine-tuning in Match_ 

Minimum is also needed. When a 
strict matching criterion (40 or 38) is 
used, rule replacement occurs with 
very high frequency: Few rules get an 
opportunity to build up any strength, 
and all rules are vulnerable to being 
wiped out in a replace operation 
when matches fail. Conversely 
loosening the match criterion to 34 
seems to allow too much flexibility 
and encourages random bidding. 
While I have not done sufficient ex¬ 
perimenting to draw a firm conclusion 
on this issue, slight looseness on 
matching (one or two mismatches) 
seems best. 

A key characteristic of most self¬ 
organizing systems based on )ohn 


Holland's work is the use of "evolu¬ 
tion" involving genetic-like mutation 
and recombination of rules. I have 
done some experimental work with 
the full Holland evolutionary system, 
but due to the length of time required 
for the programs to run. only a few 
sequences are available. Most of 
these exhibit a weak upward trend, 
though even this is very uneven and 
in some cases the performance of the 
classifier will rapidly deteriorate. It ap¬ 
pears that you gain some predictive 
value from the evolutionary scheme 
but not a great deal and without a lot 
of consistency 

The weakness in the evolutionary 
system for this problem seems to lie 
in the lack of new input. Once a few 
strong rules are established, replace¬ 
ment of rules by outside data rarely 
occurs, and hence the only source of 
■’innovation" is recombination and 
mutation. This means that the Holland 
predictions after, say 1000 trials are 
still based on the original 32 samples 


while after about 200 samples the 
Best estimator has attained its asymp¬ 
totic value and fluctuates only 
moderately around it. This genetic 
' aging" (or genetic drift, to use the 
more appropriate biological term) of 
some of the rule sets may account for 
the tendency to see long downward 
trends in some sequences. The ob¬ 
vious cure for this would be to allow 
the system to recognize when new 
rules should be brought in from the 
data to provide variability. The poor 
evolutionary performance may also 
be due to the original rule set being 
precedent-based and allowing for 
some rule replacement, so it is dif¬ 
ficult to improve upon. 

Optimistic Future 

That the Holland classifier managed 
only a mean success of 94 percent of 
the statistically Best estimator was 
somewhat disappointing—I had 
hoped to do better. However, the 

(COHfeHlied) 


For serious hackers... \ 

andsenous 
professionals. 


AN INTRODUCTION TO 
ASSEMBLY LANGUAGE 
PROGRAMMING FOR THE 
8086 FAMILY 

Thomas R Skinner 
Covering fundamental data types, 
segmentation, assembler operation 
and modular programming, this tXJOk 
lets you apply assembly language 
shortcuts to all machines incorporat¬ 
ing the 8086, 8088, 80186, and 80266 
microprocessors. $17.95 

C WIZARD'S 

PROGRAMMING 

REFERENCE 

W. David Schwaderer 
A reference guide packed with tech¬ 
niques to solve the many glitches that 
arise with C, this book also clarifies 
the areas of C that are often misun¬ 
derstood. $19.95 



JCL FOR IBM^^ 

VSE SYSTEMS 

A Self-Teaching Guide 
Ruth Ashley and Judi N. Fernandez 
Using the proven STG format of re¬ 
views, self-tests, objectives, and ex¬ 
ercises, this guide to the operating 
system that controls IBM’s new 4300 
series will enable application pro¬ 
grammers to handle virtually any 
communication and control require¬ 
ment encountered on the job. $12.95 

PC DOS 

Using the IBM PC 
Operating System 
2nd Edition 

Ruth Ashley and Judi N. Fernandez 
This new edition provides clear, step- 
by-step guidance to the IBM PC's 
current disk operating systems, in¬ 
cluding DOS 2.1, 3.0, and 3,1. Ex¬ 
plains all functions, commands, 
and utilities. $16.95 


THE 80286 ARCHITECTURE 

Stephen R Morse 
Douglas J. Albert 

An in-depth guide to Intel's new 80286 
and 80287 microprocessors, the 
chips used in IBM's PC/AT and many 
compatibles. Shows how to program 
the chips to perform a wide range of 
business, scientific, and microcom¬ 
puter applications. $24.95 

Wiley Press guides have taught more than 
three million people to program, use, and 
enjoy microcomputers. Look for them at 
your favorite bookshop or computer store! 
For a complete list of Wiley’s computer ti¬ 
tles, write to Gwenyth Jones, Dept. 6-0912. 

JOHN WILEY & SONS, INC. 

Business/Law/General Books Division 
605 Third Avenue, New Xbrk, N Y. 10158. 

Prices sublet to charkge and higher m Canada:. 


WILEY PRESS 
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amt- 286 : 

More Than An 

IBM* 

Look Alike. 


AMT-286. 

$ 1199 . 


The IBM PC laid the foundation. AMT 
accepted the challenge, and pul its AMT-286 
into orbit Now you can gel the best of both 
worlds at a fraction of IBM’s price! 


Main Memory. User-friendly programming takes lots of RAM. The 
AMT-286 comes with 640K, but can be expand^ to an incredible 6 MB. 
IBM can’t say that. 


AT it* feature-packed model has an Intel 8088-2 running at 

4.77MHz or SMllz, selectable—many limes ^ter than 
^ PC/XT®. Also has a "'0” wail state on 

^ memory, and provides 640 KB of RAM on the 

^ ^ motherboard. Offers eight expansion slots, an LED 

indicaior for the turbo mode, and a security key lock. Optional features 
include a hard disk, up to 40 MB (38 ms), EGA, and an 8087'2 math 
co-proc^or. 


Speed. The AMT-286 cruises at 8MH/., with optional clock rates of 
lOMHz and 12MHz. Thai’s 30 % to 40 % faster than the IBM PC AT 


Mass Storage. Up to 60,ooo pages of 
words and numbers—a full 120 MB of 
storage—can be crammed into the AMT-286 
hand disks. That’s twice what the IBM PC AT 
can handle. 

Other Goodies. Intel’s fabulous 80286 
l6-bit microprocessor chip on an American- 
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PREDICTING EVENTS 


I fiad to use calculus 


to figure out Best, 
hut the Holland system 
did well on its own. 


result is more impressive when you 
consider the following factors. First 
the Holland success is far better than 
what would be produced by chance 
almost never dropping to the level of 
the random and previous estimators, 
so the system is indeed learning. Sec- 
ond, the Holland estimator comes 
close to the Best estimator despite 
the fact that it has absolutely no in¬ 
formation about what this optimal 
predictor is. In other words, 1 had to 
use calculus to figure out Best, but the 
Holland system was able to do almost 
as well (and, about 7 percent of the 
time, better) on its own. 

Another problem with the test is 
that there was not a great deal of vari¬ 
ability in the data, and hence a 
statistic predicting modal behavior 
(which Best did) was difficult to beat. 
However, during the process of 
debugging i discovered some circum¬ 
stances where the Holland system 
would be better suited. Having clever¬ 
ly turned off array bounds checking 
to save 10 percent on run times and 
then forgotten to initialize an index, 
i did about two days' worth of runs 
where the system roamed for hours 
through RAM reading data until it 
evoked some fatality in the operating 


system. Here, interestingly, the 
Holland estimator did considerably 
better than the Best estimator 
because, with rule replacement, it 
adapted fairly quickly to the changing 
data while Best was slower to re¬ 
spond. In these experiments, Rjoo 
values of 2.0 and greater were not un¬ 
common. In a denser, more varied 
event data set, the Holland system 
would probably be far superior to the 
statistical techniques. 

The system discussed here is only 
a first, highly simplified approxima¬ 
tion to the knowledge base and learn¬ 
ing techniques of a political expert. 
The system is not a Metternich nor 
anywhere close. But similar tech¬ 
niques used with a vastly larger and 
more detailed database of past 
political behavior and probably with 
some systematic training by human 
experts (as is now done with some ad¬ 
vanced chess-playing programs) could 
well be capable of predicting many 
political situations at least as ac¬ 
curately as a human expert. 

A computer-based knowledge sys¬ 
tem would be useful in at least two 
ways. First, a machine can process 
large amounts of new information 
more rapidly than a human can, so 
that it could presumably master, for 
example, the complex internal politics 
of a new governing political party 
based on historical data more quick¬ 
ly than a human analyst could. Sec¬ 
ond, the machine is insensitive to the 
tendency of human decision makers 
to ignore precedents that point to un- 
desired outcomes and would at least 
call these to the attention of the ex¬ 


perts. Moreover, AI-based techniques 
such as the Holland classifier and 
rule-based systems are expanding the 
ways we have available of represent¬ 
ing political knowledge and may, in 
the long run, lead to techniques as 
profound in their impact on the prac¬ 
tice of politics as survey research. ■ 
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HANDLING 
CONFLICTS 
IN DATA 

BY Clara Y. Cuadrado and John L. Cuadrado 


A decision support system in Prolog 


ONE OF THE major research areas of 
artificial intelligence concerns the rep¬ 
resentation and maintenance of 
knowledge. A problem of first-genera¬ 
tion expert systems is that they can¬ 
not handle perturbation of their 
knowledge bases. Since in reality it is 
virtually impossible for us to provide 
exactly the right amount of knowl¬ 
edge and information to achieve our 
goals, we must be able to reason with 
incomplete and inconsistent knowl¬ 
edge and handle the removal or 
change of portions of the knowledge 
base. In drawing inferences from in¬ 
complete or Inconsistent data, A1 
systems must be able to make choices 
among plausible alternatives and. if 
necessary, retract the inferences, un¬ 
do the effects, and make new choices 
based on revised beliefs or new 
evidence. A related problem is carry¬ 
ing out deductions based on different 
beliefs and multiple sets of criteria. 

Thus, an important component of 
state-of-the-art Inference systems is a 
belief/evidence/truth maintenance 
subsystem. The responsibilities of 
such a subsystem include the accumu¬ 
lation of supporting evidence for each 


major deduction that the system car¬ 
ries out and the provision of 
mechanisms for the propagation of 
automatic maintenance of such sets 
of supporting evidence. Tbday there 
are many competing approaches to 
achieving these goals. {See references 
1, 2, 3, and 4.) 

In this article we will illustrate the 
knowledge representation and belief 
maintenance functions via a simple 
decision support system that has two 
major capabilities. First, based on in¬ 
complete or inconsistent data, the sys¬ 
tem may reach certain conclusions. 
When information is added or 
deleted, the deductions are adjusted 
or retracted, which entails forward 
and backward evidence propagation. 
Second, the system provides for 
"what if” analysis capabilities. We can 
make certain assumptions, let the sys¬ 
tem make deductions based on them, 
then withdraw a set of the assump¬ 
tions and bring the system back to a 
consistent state. The system pre¬ 
sented is implemented in Prolog. For 
a short introduction to how Prolog 
works, see reference 5. 

lb facilitate understanding, we have 


chosen an area of application that is 
both relevant and self-explanatory. 
Our example is based on a fictitious 
situation where personnel selection is 
supported by different individuals' 
beliefs about such "hard" evidence as 
technical competence relative to a 
specific project and such “soft" fac¬ 
tors as interpersonal relationships. As 
it is, this simple decision support 
model can be used in any level of the 
control hierarchy of a corporation. It 
can also be expanded to help develop 
management strategies or to aid crisis 
management. The ideas illustrated 
here, however, are generic and can be 
used in any domain. 

A Decision Support Example 

One of the most frustrating duties of 
corporate managers is dealing with in- 
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HANDLING CONFLICTS 


terpersonal conflicts in their organiza¬ 
tion. While most experienced manag¬ 
ers will tell you that interpersonal rela¬ 
tionships greatly impact the structure 
and the efficiency of an organization, 
somehow the illusive quality of these 
relationships prevents them from be¬ 
coming an acknowledged factor in a 
formal decision-making process. This 
is not difficult to understand: interper¬ 
sonal relationships are complex, 
tenuous, and unstable. They are often 
difficult to detect and even more dif¬ 
ficult to describe. Rumors and 
whispers in the office, "gut feelings," 
and "vibes" are not the kind of stuff 
our traditional corporate decision¬ 
making process is made of. 

We will demonstrate our system 
with a fictitious case. Let's say that a 
middle-level manager, Mike, has a 
project that requires two engineers to 
work closely to develop a new design. 
He has four possible candidates: 
Alan, Bob, Charlie, and Dan, Assum¬ 
ing for now that all other qualifica¬ 
tions of these candidates are irrele¬ 
vant (we will introduce an important 
qualification later), we want to help 
Mike make his choice of a team based 
solely on one criterion: that the two 
individuals be able to work well to¬ 
gether. 

We know a few things about this 
selection process: First, Mike decides 
that he wants to be open-minded 
about the selection and therefore asks 
each of the four candidates to state 
his belief as to whether they can work 
with each other. Mike will try to base 
his decision on the mutual evaluation 
of his subordinates. For simplicity and 
clarity, in our example we allow the 
candidates to say only "yes,” "no,” or 
"don't know” to straightforward ques¬ 
tions such as "Do you think you can 
work well with Dan?” "Do you believe 
Dan will be able to work well with 
Charlie?" We do not ask them to 
supply weights to their beliefs, nor do 
we consider the reasons for their 
answers. 

In a more complex decision support 
system, naturally, all these weights to 
answers would be included. The in¬ 
dividuals’ justifications would consist 
of hard facts as well as less tangible 
evidence. The point is, the evidential 
hierarchy can be made arbitrarily 


deep and complex, but then at some 
point computational requirements for 
the system become an important con¬ 
sideration, a consideration beyond 
the scope of this article. 

Next, Mike gives us a ranking of his 
opinion of the judgment of the four 
subordinates. He also supplies us with 
weights and justifications for his belief 
in the judgment of his subordinates, 
which we summarize in table 1. As we 


can see, Mike values Bob's opinion a 
great deal, not only because Bob is 
a good judge of character and always 
tells the truth but also because Bob 
knows the other three better than 
Mike himself. For this reason, Mike 
has assigned a "S” for his own judg¬ 
ment on the compatibility issue. 

After Mike makes his choice of the 
engineering team based on compati- 

{continued] 
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HANDLING CONFLICTS 


A selection can be 
made by combining 
the compatibility and 
competence analyses. 


bility, he will present his decision to 
his boss, Penelope. Penelope has the 
final say on the selection of the team, 
and she wants to be able to play 
"what if" games to see what the 
results will be when changes are 
made in the assumptions. For exam¬ 
ple, because Dan is a new employee, 
the others have little to go on in judg¬ 
ing whether he can work well with a 
particular colleague. Penelope may 
test out several assumptions. In one 
scenario she may make Dan a Mr. 
Congeniality and in another she may 
make him Enemy-of-the-People. in this 
way she can get a fee! of the impact 
Dan's personality may have on Mike's 
group, 


Penelope also has considerations 
other than personal compatibility in 
mind. She calls in lack, the chief scien¬ 
tist of her division, and asks him to 
rate the four candidates on the basis 
of their respective technical com¬ 
petence. The list lack gives her is sum¬ 
marized in table 2. 

Penelope wants to combine Mike's 
compatibility analysis and lack's tech¬ 
nical competence analysis to arrive at 
a reasonable selection of the team. 
She first obtains a list of qualified 
teams that have a compatibility rating 
of, say, 3 or above. Then she ranks 
these eligible teams according to their 
technical competence (based on 
lack's beliefs) and picks the team with 
the highest technical rating. Here, 
for illustrative purposes, we chose to 
use a naive rule of combination. A 
more sophisticated approach such as 
the Dempster-Shafer mathematical 
evidential theory (see reference 6) 
should be incorporated in an in¬ 
dustrial-strength system. 

In this manner, Penelope knows she 


Table 1: Mike's ranking of the judgment of the four subordinates. 

Name 

Weights 


of 

(5: most credible^ 


Employe© 

0: least credible) 

Justification 

Bob 

4 

Good judgment intuition: always says 
what he means. 

Chadre 

3 

Observant, reliable. 

Dan 

2 

New employee, cant quite judge others' 
relations yet; seems smart and 
trustworthy. 

Alan 

1 

Tends to be opinionated, emotional; 
distorts facts occasionally, 

Mike 

3 

Manager; does not know the others 
very well on a personal levei. 


T^ible 2: 

lack's ranking of the technical competence of the four subordinates. 

Name 

Weights 


of 

(5: best 


Employee 

0: worst) 

Justification 

Dan 

5 

Recent Ph D.; has excellent new ideas. 

Bob 

3 

Good command of general knowledge. 

Alan 

4 

Veteran engineer; very experienced. 

Charlie 

2 

Skills somewhat outdated. 
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Listing 1: The Decism Support System program illustrates the flexMity of a 
simple knowledge representation and belief maintenance system. 1m walking 
through the Prolog code, the comments are enclosed m /* */ pairs (for general 
comments) or preceded by a % {for clarifying specific functions of the code). 

% The various possible teams ore: 

teams ([teomf char 1 f e,bob), team (char 11e,ci I on) ^ 
team(charlle^danJ,team(bab,aI on), 
team{bob tdan)^ teamCaI an,dan) ])- 

X Mike's opinions are: 

mlkefcredlbl1ityfaesumptlon,3),[opinion].[]), 
mlke(credfblI 1tyCbob,4),[apinion],[])- 
fflikefcrediblIity(char1le,3),[opinIon],[]). 
mike(crediblIity[dan.2),[opin1 on],[1K 
mike(credibI I 1ty(a 1 an,1),[opinion].[])* 

% Jack's opinions are; 

jack(technical_competence(assumption,3),[opinion],[]). 
jackftechnleal_compotoncefdan,5),[opinion],[1)< 
Jack(technlcal_cojnpetence(alan,4),[oplnIon],fl). 
Jack(technloai_competence(bob,3),[opinion],[])- 
jack[technicol_conipetence(Gharlie,2),[opinlon],[]). 

X Bob's opinions are: 

bob(can_work_wlth(no,bob,olan),[oplnIon],[]). 
bob[can_work_wlthfyes,bob,char lie),[opinion],[]). 
bob(con_work_withfyes.bob,dan),[opinion],[]), 
bob(con_work_with[no,a I on,chorlie),[opinion],[])- 
bob[can_work_with(yes,char Ile,don),[opinion],[j). 

% Alan's opinions ore: 

alan(can_work_with(yes,aion,bob),[oplnIon],[]). 
olan{con_work_wlthfyes,alan,char 1ie),[oplnion],f]). 
a Ian[con_work_with(yes,bob,char lie),[opinion],[J), 

% Charlie's opinions ore: 

char Iiefcan_work_wlthfyes,chorIle,alan),[oplnlanl, 
char Iie(can_work_wlthfyes,a I an,char Ile),[opinion], 
char Iie(con_work_wlthfyes,char Ile,bob),foplnIon],[ 
char I 16(con_work_wlthfyes,bob,char lie),[oplnIon],[ 

X Don's opinions ore: 

danfcan_work_wlthfyes,dan,a Ian),[opinion]i[]). 
donfcon_work„wlthfyes,dan,bob),[op 1nion],[])- 
danfcQn_work_wlthfyes,dan,char lie),[opinIon] i[l)- 
dan(can_work_wlthfyes,a I on,char lie),[oplnIon],[j). 
dan(can_work_wlth(no,a I an,bob),[opinion],[]). 

/* The main predicate of the system Is "decide." 

This IS what a top-level monager, like Penelope In 
our story, would use to produce rankings for each 
of the possible teems for a given project, 

*/ 

decide 

evaluate(mlke,[bob,char1ie,a1 on,dan])* 

X generate Mike's view 
rank_tearns(Rank 1ngs), 
eliglblefRanklngs,Eligible), 

X determine eligible teams 
sortem(E Iiglb Ie,Sorted), 
c I s, 

report^ranks(Sorted), 
n I . 

% The "eligible" predicate Is a filter that oppMss a 
% threshold criterion to each of the possible teams, 

{continued] 
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% It discards those teams whose compatibtNty Is below 
% the given threshold (specified as 3 ir> this case). 

el tgible(ii.t]). 

eliglble([toom(P1.P2,R1.R2)|Teams],[team(P1,P2,R1.R2)|E8]) 
R1 >- 3. 

% teoms with Compatibility 3 or higher ore OK 
el IgibIe(Teoms*Es). 
eligIbte([_|TeQms],Es) 

% teams with low CompatlbUIty we discord 
el iglble(Te<]ms«Es)« 


% the '*rank_tearns*' predicate produces ronklngs for each 
% of the teams based on both compatibility (according 
% to Mike) and comoetence (occording to Jack). 
rank_teame(Rar\kIngs) 

els, wr1tef*PIeose wait while’) 

wfIte(’e11gIbIe teoms are ronked.'), 
teams(Teoms), 

% fetch the possible teams from the database 
rankem(Teoms,RonkIngs). 

ronkem([],[]). 

ronkem([team(P1,P2)jTeams].[tcam(P1,P2,R1,H2)|Rankings]) 
ossess_compatiblIity(mTke,P1,P2,R1), 
assess„competence(]ock,P1,P2,R2), 
ronkem(TeQmSiRonkIngs). 

report_ranksT r])* 

report_ranks([team(P1.P2,Rt,R2)|Teams]) 
report_ranking(Pt,P2,R1,R2), 
report_ranks(Teams). 

report_rankIng(P1,P2|R1|R2) 

nLwrlte(*for the team of * ) ,wr i te (P1) , 
writeC ond * ) .wr i teCP2). n 1 , 
wrIte('compatlbMIty (according to ’), 
wr!te('MIko) ~> * ) . wr 1 te(R1) . 
writef' competence (according to '), 
wrlteC'Jack) —> *).wrIte(R2).nI. 

asses3_competence(VIew,P1,P2,R) :- 

VI ».. [jock,technIcai_compBtence(P1|R1),_,_1, 

VI. 

V2 [jock,technlcal_competenceCP2,R2). 

V2. 

R is R1 + R2. 

% We do not assume that the compotibiljty relation 
% "can_work_wlth" Is symmetric. Thot Is. It may be 
% possible to have "can^work^wlth(yes/bob,char I 1eV* 

% and yet also hove *'can_work_wi th(no,chor 11 e,bob)'* 

% Therefore, in ossesslng compatibility we look at 
% the relation going both ways and then take an average. 
assess_compatibiI Ity(VIew.Pt,P2,R) 
assessment(VlewvPI,P2,R12), 
assessment(VIew,P2,PI,R21), 

R Is {R12+R21)//2, 

assessment(VIew,PT,P2,ResuIt) 

r a n k f VIew,can_wo r k_wIth(yes,P1,P2),Yes), 
rank(VIew,can_work_wIth(no,P1,P2),No), 

ResuIt is Yes - No. 

rank(Vlew,Predic<ite,Rank) 

V [View,PredIcote,Sby,_], 

Vp 

ono I yjte (VI ew ,Sby, Rank ), 
rank(_,_,0). 

\contimed\ 
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analyie(_,[] 

onolyzeCView,[Sby|Sbys],I) t- 

V [VUw,credIbnftyCSby.W)_]. 

V. 

anoIy2e(Vlew.Sbys»11), 

I Is 11 ^ W. 


/* Typical output for the "decide” predicote, 
when run with the dotobose of workers* opinions 
about their mutuof compatibility and their managers* 
evaluatians, fe as follaws: 
for the team of bob and don 
compotibinty (according to Mike) —> 3 
competence (according to Jock) —> 8 

for the teom of char lie ond dan 
compotibinty (occording to Mike) —> 3 
competence (according to Jack) —> 7 

for the team of char lie and bob 
compotibinty (according to Mike) —> 5 
competence (occording to Jack) —> 5 

♦/ 

/m Predicotes to propagate “new*" Information 
*/ 

% The "evaluate” predicate cycles through a list 
% of Persons and ascertains their opinion on the 
% compatibility of the various workers. It Installs 
% these views In the View frame. 

evoluate(Vlew,Persons) :-cls, wr1te(TI ease wolt for 
propogation of Information.*), Inv(View,Persons.Persons). 

invf ,□ ). 

inv(V,[pIPs],Persons) 

invi(V,P.Persons), 
inv(V.Ps.Persons), 

invUV._.[]). ^ 
inv1(V.P.[pIps]) 

inviCV.P.Ps). 

inv1(V.P.[PP[Ps]) 

explore(V,P.PP.[bob.char Ile.a ion.dan]), 
lnv1(V.P,Ps). 

% The "explore” predicate determines who can work 
% with whom and propagates this Information both 
% forward ond backward. That is, for a given pair 
% of Tndividuais It determines whether they con 
% work together occording to the various Views and 
% for each of these views It monagos both the 
% SiJpported_by and the Supports slots for the 
% ”can„work_wlth” relation, 
explcre(View,PI,P2,Views) i- 

gather^evldencefView.can_work_withfyes,P1.P2).Views), 
gather_evldenceCVlew,can_work_withfno.PI.P2).Views), 
assessment(VIew.P1,P2.Result), 

gather_evidence(Checker.Predicate,Views) 
cheokemCChecker.Predicate,Views). 

checkemf []), 

checkem(Checker.Predicate,[V]Vs1) 
check(Checker.V.Predicote). 
ch#ckem(Checker,Predicate,Vs), 

check(Checker,Vlew.Pred) i- 

V«,. [Vlew.Pred.Sby.S], 
retroct(V), 

update_vlew(Vlew.Pred.Sby.Checker,S), 

% adjust what View supports 
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update_checker(Checker,Vlew,Pred). 

% odjust what Checker Is supported_by 
check(_,_,_). 

% this View does not support this Pred, no harm done, 

% Update the Support set for this Pred in this View 
updote_vlew(View.Pred,Sby^Checker ^S) 
member(Checker,S), 

% If afreody in Support set don't add it again 

V [View,Pred,Sby.S], 
assert(V)* 

update_vlew(View,Pred,Sby,Checker*S) 

V «.* [Viaw,Pred,Sby,[Checker Is]], 
assert(V). 

% Update the Supported^by set for this Pred in this View 
update^checker(Checker,View,Pred) 

C [Checker,Pred,Sby,S], 

retract(C), 

% is Pred aireqdy supported^by other views? 

(member(View.Sby), 

% Is this View already recorded? 
assert(C) 

% yes, don't Include again 

t 

New_C [Checker,Pred,[ViewISby],S], 
assert(New C) 

updote^checker(Checker,View,Pred) 

% Pred not supported by any 

C=,, [Checker,Pred,[View],[]], 

% other views so far 
assert(C). 

% The ''assume" predicate is used in *'what if” 

% processing. That is, the user can add 
% ossumptions at any level and they will be 
% propogated through the system. For example, 

% Mike might find there Is no Informotion on 
% the compotibilrty of Alan and Dan. He can 
% then ossume that is true: 

% assume(mike,canjwork^with(yes,oI an,dan)) 

% ond run the system to see what fmpoct this 
% hos on the teom rankings. 
ossume(View,Pred) 

update_checker(VIew,assumption,Pred). 

/4J Predicates to withdraw information 
*/ 

% The “remove'' predicate retrocts Pred from the 
% given View. It also adjusts the 5upported_by 
% set and the Supports set. It Is used primarily 
% in ''what if*' processing. For example, Mike might 
% decide to discord Charlie's opinion on the 
X compatibility of Bob and Dan, He con do this 
X by issuing the command: 

% remove(char Iie,can_work_with(yes,bob,dan)) 

X and then run the system to see the impact on the 

X team rankings. 

remove(View,Pred) 

V»,. [V[ew,Pred,Sby,S], 
retract(V), 

odjust_Sby(View,Pred,Sby), 
adjuet_S(View,Pred,S), 

adjust_SbyC *_.[])• 

adJust_Sby(View,Pred,[assumption[Sbys]) 

X if it was on assumption 

adjust_Sby(VIew,Pred,Sbys). 

% there nothing to go back to 
odjust_Sby(View,Pred,[SbyISbys]) 

{continued] 


Tfie system lets you 
adjust to changing 
situations should 
new information 
become available. 


can make a reasonably good choice 
because all her subordinates have 
had some appropriate input in the 
selection process and she has taken 
into consideration both the com¬ 
patibility and competence criteria. 
What is more she knows that she can 
adjust to changing situations quickly 
and logically should new information 
become available. For instance if at 
a certain point of the project previous 
experience becomes significantly 
more important than innovation, she 
can raise Alan's competence weight 
over Dan's and run the systems 
through to see if the team will do bet¬ 
ter with Alan. Again, Alan's com¬ 
patibility rating will be considered 
along with his competence rating. 

THE IMPLEMENTED SYSTEM 

The Decision Support System pro¬ 
gram in listing 1 implements the sim¬ 
ple belief maintenance system dis¬ 
cussed above [Editor's MOte: The Prolog 
some code for the Decism Support System 
is available on disk, in print, and on BIX; 
see the insert card following page 352 for 
details. It is also available on BYTE net: see 
page 4. The source code, in Arity Prolog, is 
compatible with any Prolog that supports 
Clocksin and full standard {reference 

7).I The system illustrates the repre¬ 
sentation of inconsistent and incom¬ 
plete knowledge as well as the prop¬ 
agation of beliefs through the various 
levels of the system. 

The first part of the program con¬ 
sists of the database as described in 
the body of this article, which can be 
changed and experimented with easi¬ 
ly. Next come the main driver of the 
program and the predicates used to 
propagate the addition and removal 
of information up and down the 

{wntinued] 
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V [Sby,Pred,SSby,S], 
retract(V)p 
effaceCVJeWpSpNew_.S)p 
W-.- [SbypPredpSSby,New_S]p 
assert (W), 

od jijst_Sby(VI ew^Pred^Sbys) - 

adjgat_S(_,_,[])- 
ad just^sEVi ew/Pred, [S (Ss ]) 

V [SpPredpSbypSS], 
retroct(V), 

efface(VieWpSbypNew_Sby). 
check_empty_Sby(S,Pred,Mew_Sby,SS), 
adJustus(VieWpPred pSs). 

% If Pred no longer has ony Support under this 
% view then we had better adjust all other things 
% thot depend on it 
check_empty„Sby(VieWpPred*[]iS) 
odjust_S(View,Pred,S), 
check_einpty_Sby(VieWpPredpSbypS) 

% we still have a non-empty Sby 
V-<. [VleWpPredpSby*S]p 
% so no problem upstream 
ossert(V). 

/* UtIU11es 
*/ 

% pretty print a Predicate according to a certain View 
ppr(VlewpPredlcate/ArTty) 

funGtor(FpPredicotepArity), 

V , [VieWpFpSby,S]p 

Vp 

nip wrIte(F)p 

nl*tab(5)pWrite('Supported„by: ')pWrIte(Sby), 
nIp tab(5),wri te( 'Supports: *).wr1te(S),nI» 
fail. 

PPr(_._). 


% remove the 
ef face(A,[A 
ef facefAp[A 


©f face(A 
itiembe 
membe 


:[ 

;S 5 :[! 


first occurrence of an element from a list 

]) !. 

.L) I. 

efface(A,LpM). 


i-:- 


member(X pY )h 


% do quicksort 

sortem(L i stpResu I t ) qeor t(L i st,Resu I t,[]). 


qsort([H(T].SpX) 

splTt(H,TpApS)p 
q8ortfA.S.[H|Y]), 
q8ort(B,y,X). 
qsortCn iX,X). 


split(H.[A|X}.[A|Y],Z) 
order fA,H), 
epiitCH.X.Y.Z). 
splitCH,[A|X].Y.[AlZ]) 
splItCH.X.Y.Z). 
spllt(_.[].].[]). 


order(te<jmC_._._,A),teain(_,„._.B)) 
A > B. 


/* End of program. */ 


hierarchy. Utility predicates are also 
included. 

In the database the genera! scheme 
for storing predicates under a given 
view is as follows: 

<view> (<predicate>(. . . 
<arg-list>...), 

< supported_by >,< supports <) 

where “supported_by'’ and “sup¬ 

ports'' are lists that refer to other 
views which support this predicate 
and which this predicate supports, re¬ 
spectively. 

Note that we include the credibility 
and technical competence factors 
under Mike's and lack’s views, rather 
than making them stand-alone facts. 
In this way it is possible to use the 
"what if mechanism (provided by the 
"assume" and "remove" predicates) to 
try various scenarios in which the fac¬ 
tors can be changed and their effects 
on the team rankings determined. 

Summary 

As we progress deeper into the infor¬ 
mation age. it becomes increasingly 
obvious that, in any decision-making 
process, what we need is not just 
more information but more intelli¬ 
gent techniques to obtain better, 
more pertinent, and accurate informa¬ 
tion. With artificial intelligence tech¬ 
niques, information processing can be 
augmented with capabilities to deal 
with incompleteness, inconsistency, 
uncertainty, different beliefs, views, 
and attitudes. ■ 
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with VISA or MASTERCARD order by phone. Sorry no COD'S, 


Also still available forS-bit machines with CP/M® is our world famous 
Nevada Software Series used by 50,000 cuetomere in 40 countries. 
These include Nevada COBOL, Nevada FORTRAN, Nevada PASCAL, 
Nevada PILOT. Nevada BASIC and Nevada EDIT. $39.95 each. 
Satisfaction guaranteed. If for any reason you're not completely 
satisfied, just return the package within 15 days in good condition, and 
we’ll refund your money. 

IBM Is a registered trademark of International Business Machines Corp. 
CP/M Is a registered trademark of Digital Research. MS is a trademark 
of Microsoft Corp. © 1985 Ellis Computing, Inc* 


a Ellis Con 
5655 Rigi 
i Reno, Ne 
Phone(7 

SINCE 1977 


Ellis Computing, Inc. 

5655 Riggins Court, Suite 16 
Reno, Nevada 69502 
Phone (702) 827-3030 
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Introducing AT&T’s System 25, 

a state-of-the-art small PBX that can help the state of your business. 

Not to mention the state of Miss Osgood. 

System 25—from AT&T’s Small Business 
Connection—is an instant solution to out¬ 
moded, over-the-hill equipment. It can give 
any company with 20-150 telephones the kind of spe¬ 
cif features once found only on “big business” systems. 

For instance, callers can reach everyone in your business without going through 
the receptionist. Its unique Ftersonal Dial Code allows your calls to foUow you 
around from office to office. And you can activate the code from any location on 
your route. 

System 25’s digital technology lets voice and data travel the same telephone 
lines. So you can add computers or other data equipment now or whenever the 
need arises. 

What’s more, it doesn’t require special telephones. You can probably use the 
traditional telephones you have now. That makes System 25 perhaps the most 
cost-effective way to upgrade your phone system. 

And it’s cost-effective after you upgrade. For instance. System 25 sends all 
long-distance calls over the least expensive route. And keeps detailed records of 
those long-distance calls so you can charge clients or track expenses. But most 
important, you know your telephone investment is protected, because System 25 
is from AT&T. 

Plus, with System 25, Miss Osgood will have less work on her hands and a 
permanent smile on her face. 

For more information about System 25, call 1800 247-7000. 


AT&T’s Small Business Connection /1800 247-7000 

This tJoU-free number connects you to the office in your area. In Hawaii call 1808-946-2509. 


AT&T 

The right choice. 














ECOSOFT HOLIDAY SPECIALS 




EVERYTHING FOR THE C PROGRAMMER 


Ef you know someone [perhaps yourself!) that wants 
to tearn the C programming language, have we got a 
deal for you. For a limited time, you get: 


ECO-C88 C compiler 859,95 

CED Program editor 29.95 

Developer's Library Source Code 25,00 

[SAM File Handler 15,00 

Flexi-Graph Graphics Package 39.95 

Ek:o-Lib MSDOS Compatible Librarian 29.95 

Ek:osoft Windowing Library 29.95 

C Programming Guide book (Que Corp) 20.00 

C Self Study Guide book (Que Corp) 17,00 

C Programmer's Library book (Que Corp) 22,00 


Total: $288,75 

Holiday Special: $ 175.00 

Save Over: 8110.00!!! 


The Holiday Special has everything you need for 
your C programming needs. Eco-C88 is a full K&R C 
compiler (less bit fields), with over 200 library 
functions, source code to our cc and mini-make 
utilities, and generates code rivaling compilers 
costing 10 times as much. You also get the source 
code to our iibmry, an MSDOS-obj compatible 
librarian, one of the neatest graphics packages 
around, an easy-to-use windowing package plus a 
library of books to teach you the C language. An 
unbelievable package at an unbeatable price of 
only 8175,00, 



Mlcrostat Statistics Package 


Since 1977, Microstat has been one of the most 
popular statistics packages available for 
microcomputers. Just some of its features include: 


Data Managment Subsystem 
Data transformations 
Convert External data 
le,g Lotus, Dbase 11, etc,) 
Descriptive Statistics 
Hypothesis Testing 
Crosstabs and Chi-Square 
ANOVA 


Multiple Regression 
[with Stepwise] 
Correlation Analysis 
Time Series Analysis 
Nonparametrics 
Probability Distributions 
Scatterplots 

Factorials, Permutations 


Holiday Special: $250.00 


plus many other unique and easy-to-use features, 
Microstat is available for aQ MSDOS machines or 
any CP/M80 system using a Z80 CPU, 

The regular price is a bargain at 8375.00. At the 
Holiday Special price of 8250.00, it's a steal! 


To take advantage of these special prices, we must have your order in our offices by Jan. 15, 1987. 

To order, call or write: 


1-800-952-0472 [for orders) 
or 

1-317-255-6476 (tech, info,) . 



Ecosoft Inc. 

6413 N. College Ave, 
Indianapolis, IN 46220 




Trademarks: Ecosoft: Microstat, Eco-C88: Microsoft: MSDOS: New Orleans General Data Services: Rexi-Graph 
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REPRESENTING KNOWLEDGE 


THE ART OF 
DEDUCTION 

BY J.-C. Emond and a. Paulissen 


A simple program that demonstrates the deductive 

power of Prolog 


ARTIFICIAL INTELLIGENCE is a grow^ 
ing science, and the present literature 
refers more frequently to real-world 
problems and less to the domain of 
games. However, many logic puzzles 
or games can still be used for il¬ 
lustrative purposes. In this article we 
present Watson, a Prolog program for 
an n-per$on, zero-sum game with im¬ 
perfect information, based on the 
game CLUEDO. lE^/itor's note: CLUEDO 
rs a registered trademark of j. Waddlngton.l 

CLUEDO uses an unusual set of 
playing cards that evokes the context 
of a detective investigating a crime. 
The game has three kinds of cards: 
suspects (potential murderers), loca¬ 
tions (places where a murder might 
have been committed), and weapons 
(murder weapons). 

When preparing to play the game 
a referee draws, in a random fashion, 
one card of each type from the com¬ 
plete deck. During the game these 
three cards, which define the 
murderer, the location, and the 
weapon used, are kept in a box con¬ 
trolled by the referee The remaining 
cards are divided at random among 
the competitors. Players then take 
turns, and each player has two op¬ 
tions: question the next player or for¬ 
mulate an accusation. 


A question has a fixed structure and 
is composed of the names of one 
suspect, one location, and one 
weapon. If the player addressed has 
some of the named cards, that player 
must show one of these to the ques¬ 
tioner (and only the questioner). If the 
player addressed has none of the 
named cards, the questioner will ad¬ 
dress the next player, and so on. until 
one card has been shown to the 
original questioner or until all of the 
players have been addressed. 

At this point, the active player may 
also formulate an accusation by nam¬ 
ing a suspect, a location, and a 
weapon card. The referee checks the 
accusation against the cards hidden 
in the box. If the accusation proves 
to be completely correct, the player 
has won the game. If the accusation 
contains a fault, the player is elimin¬ 
ated: however, the player will continue 
to answer the questions of the other 
players. 

Problem Characteristics 

In a game like CLUEDO. players have 
to cope with three very distinct prob¬ 
lems. The first is keeping track of the 
partial knowledge that emerges dur¬ 
ing the game. Each player has to re¬ 
member this information in a suitable 


form for future use. The second prob¬ 
lem is deciding which questions 
should be asked to solve the crime as 
soon as possible The third problem 
is exploiting the information available, 
to decide whether an accusation can 
be safely formulated. 

Generally, players deal with prob¬ 
lems two and three by building hy¬ 
potheses. checking them against facts 
to validate or invalidate them, and 
building new hypotheses. Program¬ 
ming such a strategy with a pro¬ 
cedural programming language would 
require significant effort to administer 
the tree of hypotheses and their 
validation status. In Prolog, however, 
the hypotheses are handled automat¬ 
ically by the backtracking mechanism. 
The program has only to manage the 
monotonically increasing knowledge 
of proven facts. 

The Prolog program Watson 
simulates the reasoning of a CLUEDO 
player and could be used for giving 
advice to one of the players. The pro- 

l.-C. Emond {Brugmann Ave. 488, 1180 
Brussels. Belgium) Is a project manager for 
Philips. 

A. Paulissen, DR.S. (l.H,B,0,. AFD, 
HTS-1. Eindhoven. Holland), is a professor 
of computer science. 
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gram not only has to answer ques¬ 
tions by combining known facts, but 
it also has to generate the best ques¬ 
tions for the player to ask to improve 
his or her position. 

Similar situations exist in many ex¬ 
pert systems that interact with 
humans, such as diagnostic systems. 
To have an efficient dialog the expert 
system must select the next question 
carefully in order to converge most 


rapidiy upon the solution. 

A possible extension to Watson 
would be to create various versions 
that compete with each other, 
possibly with one human player 

Our primary purpose here is to 
demonstrate the use of Prolog for 
such a proiect. In doing so, we'll use 
the Prolog syntax of W F. Clocksin 
and C S. Mellish from their book, Pro 
gramming in Prolog (Springer-Verlag, 


1981), to develop a simple program. 
Interested readers can add embellish¬ 
ments to the user interface change 
the number of players, introduce 
more elaborate strategies, or create 
versions for different implementations 
of Prolog. For those interested in a 
complete program with user interface, 
we have developed a version of Wat¬ 
son in micro-PROLOG 1.21. 

The Knowledge Base 

The knowledge base for our program 
has to hold game-independent and 
game-dependent knowledge. Game- 
independent knowledge includes 
definitions of the elements of the 
game their constraints, and the stra¬ 
tegic rules that must be applied to 
win. Game-dependent knowledge in- 
dudes the facts that emerge during 
the current game. 

To begin with, the knowledge base 
holds facts about the names of the 
players. For now, we simply call them 
pi, p2, and p3. By convention, pi is 
the program itself or the person using 
the program. 

Similarly, we will represent the 
suspect cards by si through s6, the 
location cards by II through 19 (i,e, a 
lowercase L, followed by a number 
from I to 9), and the weapon cards 
by w1 through w6. 

Tb express that a player may be pT 
p2. or p3 we can write in Prolog 

player(P) (P=p1); (P=p2); (P=p3). 

An alternative and terser expres¬ 
sion, using the list features of Prolog, 
may be 

player(P) member(P[p1.p2,p3]), 

provided that you include the classical 
membership function 

member(X,[X|_]). 
member(X,[_|Y]):- member(X.Y). 

That is. X is a member of the indicated 
set if X equals the first element or if 
X is a member of the rest of the set. 

Using the same mechanism, we will 
express that C is a card if C is of type 
suspect or of type location or of type 
weapon by writing 

card(C) type(C,suspect). 

and C is of type suspect if C is a 

[continued] 
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member of the set [si, s2, s3. s4, s5, 
s6], as expressed by 

ty pe(C,suspect) 
member(C.[s1 ,s2.s3,s4.s5,s6|). 

These rules for suspect cards and 
similar ones for location and weapon 
cards are given at the beginning of 
listing I. 

TWo rules of the game constrain the 
card partition: the number of cards 
received by each player and the 
number of cards hidden in the box. 
In our simple system with three 
players and 21 cards, each player 
receives six cards, and the solution 
box contains only one card of each 
type. 

Game-dependent Knowledge 

We must represent the information 
that emerges during the game. This in¬ 
cludes. to start with, the cards that pi 
(the person using the system) has 
received (such as s3, w2. w5. and so 
on). This knowledge is maintained by 
the system as the facts 

has(pl,s3). 

has(p1,w2). 

has{p1.w5). 

and so on. Note that \^fetson does not 
know, at first, what cards are held by 
players p2 and p3. During the game, 
however, new facts about these 
players owning a specific card (or not 
owning a specific card) may emerge 
and be inserted into the knowledge 
base. 

First, we will get new facts when, 
following a question, a player (pi)' 
shows a card (cj) to the player using 
the system, who will add the fact 

has(pi.cj). 

to the Watson knowledge base. If a 
player cannot show any of the three 
cards requested by the program, 
player pi must insert three facts of the 
type 

has_not(pi.cj). 

Into the knowledge base. 

When a player shows a card upon 
the request of a player other than p1. 
we know that this player must have at 
least one of the three requested 
cards. Therefore, pi will insert into the 
knowledge base a fact of the type 


has__at_least_one_of„th ree 

(pi.ci,ck,cl). 

Finally, when a player requests three 
cards, we can normally assume that 
the player does not have any of the 
requested cards. Otherwise, the re¬ 
quest would not provide any new in¬ 
formation. This assumption has its 
drawbacks; If a player requests, ac¬ 
cidentally or by guile, to see three 
cards he or she holds, the program 
will fail to produce the solution! 
Nevertheless, in general we will have 


pi add to the knowledge base a fact 
of the type 

has_not_all_three(pi,cj,ck,cl}. 

Strategy 

As we have pointed out, the knowl¬ 
edge base will also contain the rules. 
The rules represent the strategic 
knowledge that the program needs to 
make Inferences as an expert player 
would. Strategies are in general hard 
to come by, but in this case, we think 


Listing 1: Tiif source code for the simple version of Watson developed in this 
article. 

player(P):- member(P, [p1,p2,p3]), 

typo(C,suspect);- member(C, [s1,s2,s3,s4|s5»s6])^ 

typefC, I ocat I on)member (6, [It,(2, I5J6, I7,I8, I9]), 

typetC,weapon)member(C, [w1,w2,w3,w4,w5,w6]), 


cordfC) 

card(C) 

card(C) 


- typefC,suspect). 

- typefC,IocotIon). 
” type(C,weapon). 


may_be_in_the_box(C)cardfC), 

not (owns(p1,C))i 
not fownsfp2,C)), 
not (owns(p3,C)5, 
not {( typefCtT) 


type(C1,T), 
not CC=C1), 
f In_t h e_box(C1))), 


I I n_t h e_box(C):- 


owns_notCp1»C), 
owns^not(p2,C), 
owns_not(p3,C)^ 


owns_not(PjC)has_notCP»C), 
owns_riotf pt »C) not (ha9(p1,C))^ 
owns_notfP,C)(has_not_both(PjC,01); 

has_not„bothCP.C1»C) ). 
has(P,C1), 

ass©rta( has_not(P,C) ), 
owns(P,C):- hosCPpC). 


owns(P, 


(has_at_least_one(P,C pCI); 
has^at^ieost_one[P,CV,C) )» 
has_not fP,C1), 
gssertat has(P,C) ), 


hos_at_leaBt_one(P,C1pC2) 

(has_at_iaast_one_of_threeCP »C pC1*02); 
has_at_least_one_of_tbreeC^ pCi,C,C2j; 
has_ot_least_one_of_three(P,C1pC2pC5)» 
has_not(P,C), 

QskCC):- may_be_in_the_box(C)p i, 

requestCCI,C2,C3)typefCI.suspect), askfCIJ. 

typeCC2*IocatIon).ask{C2), 
type(C3pweapon), ask(C3)- 


member(X,rx| 1). 
member(Xp[_lY]):^ 


memberCX.Y). 
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Tfie order of the 
rules in a Prolog 
program is vital to 
its semantics. 


that a few strategies are sufficient to 
beat most human players. However 
we don't claim completeness and 
realize that you could elaborate and 
implement other strategic tricks. 

Player p1 is confronted with two 
questions. The first is. 'Do 1 have 
enough information to formulate an 
accusation?" In other words. ’Can 1 
deduce using the current facts, which 
three cards are hidden in the box? If 
the answer to this question is no. 
which request will bring me informa¬ 
tion to formulate an accusation before 
the other players? ' These two queS' 
tions are related to the following basic 
ones: 

1. When is it proved that a specific 
card is in the box? 

2. When is it proved that a player 
does not own a specific card? 

3. When is it proved that a player 
does not own two specific cards? 

4. When is it proved that a player 
owns a specific card? 

5. When is it proved that a player 
owns at least one of two specific 
cards? 

6^ Finally which cards should the pro¬ 
gram tell player 1 to ask for? 

We will present the rules designed 
to answer these questions, first in 
plain English and then in Prolog. 

''When is it proved that a specific 
card C is in the box?" The answer is 
very straightforward: If it can be 
shown that none of the players owns 
this card, the card must be in the box. 
That is. if it can be shown that p1 does 
not own card C. p2 does not own card 
C and p3 does not own card C. then 
C must be in the box. 

In Prolog, we say 

is_in_the_box(C)owns_notfpTC), 

ownsL_not(p2,C), 
owns_not{p3,C). 

Here we have introduced the 


predicate owns_not which brings us 
to the second question: "When is it 
proved that a player does not own 
a specific card?" If the fact 

has_not(pi,cj) is already present in 

the knowledge base the proof is 
trivial: 

owns_jnot(RC) has_not(EC). 

We introduced the predicate 

owns_not (which looks so similar 

to has_not) instead of just 

using has_not in the rule 

is_iru_the_box to prevent Prolog 

from entering endless looping in the 
following clauses. Then owns and has 
have the same meaning, but we 
alwa^ prove "ownership" by using 
having " arguments and never the 
other way round. 

Regarding player p1. Watson can 
easily prove that he or she does not 
own a specific card by looking at the 
cards p1 does hold. If there is no 
has(p1,C]) fact in the knowledge base, 
it is proved that p1 does not own cj. 
In Prolog, this would be 

owns_^not{pTC) not {has(p1.C)). 

Let s remember here the difference 
between 

has_not(pi,cj), 

which means that it is proved, as a 
fact or by deduction from facts, that 
player pi does not have the card cj. 
and 

not (has(pi,cj)). 

which means that Prolog cannot prove. 
using current facts, that player pi has 
the card cj. When all cards of a player 
pi are known (and only then), we have 

owns_not(pi,C) not (has(pi,C)). 

as we did for p1 above. The condition 
"ail cards of pi are known" could 
become true for any player during the 
game, but for the sake of simplicity we 
introduce the rule only for pi, 
because for this player the condition 
is true from the beginning of the play. 

How can we answer the second 
question. "When is it proved that a 
player does not own a specific card?" 
for the players other than pi and 
using the facts emerging during the 
game? If we have shown that a player 
does not own both of two specific 


cards and we have shown that he or 
she does own one of them, we have 
proved that the player cannot own the 
other one. In Prolog, this would be 

owns^not(RC) 

(haEL^noL_both(RC.C1) ; 

has_not_both(RC1,C)), 

has(RCI), 

Note the similarity between the fact 
has_nQt_both{RC,C1) and the fact 
has^_not_both{RC1.C} in the sub¬ 

goal of this rule. Here we are merely 
telling Prolog that the given facts are 
equivalent. 

We have now introduced three rules 

containing owns_not How does 

Prolog know that it must not use the 

second rule, owns_not(ptC) 

not{has(p1 ,C}. for players p2 and p3? 
This is accomplished by the unifi¬ 
cation mechanism of Prolog: 

owns_not{p2,C). for example, just 

doesn't match the rule for owns_ 

not(phC). so Prolog will not try it. 

On the other hand, how does Pro¬ 
log know that it should use the first 

owns_not rule first, and only when 

this rule fails should it go on to the 

second and third owns_not rules? 

Here we see that the order of the 
rules in a Prolog program is vital to 
Its semantics. In the logical formula¬ 
tion of a given problem the order of 
the clauses doesn't matter; in a Pro¬ 
log program it most certainly does! 
Prolog always starts from the top try¬ 
ing to satisfy goals and continues 
downward as they fail. 

In the third owns_not rule we in¬ 
troduced the has„not_both predi¬ 

cate This predicate relates to the third 
question, "When is it proved that a 
player does not own two specific 
cards?" The answer; When a player 
does not own all of three specific 
cards and it is known that he or she 
does own one of them, the player can¬ 
not hold both of the other two. Thus, 
in Prolog we can say 

has_nol_both(RC1,C2) 

( has^not_alLthfee{RC,C1.C2); 

has^not_all_threefRCI rC.C2); 

has_not_a]l_three{RC1.C2.C)). 

has(RC). 

We will not introduce a rule for 
has_not_all_three only because 
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Clearly, tfie program 
sfiould have player 1 
request cards that 
it Believes, given its 
current knowledge, 
may be in the box. 


has_noLa!l_three{RCC1,C2) is a 

fact that is inserted into the know]' 
edge base during the game as we 
have pointed out before, when a 
player shows no cards in response to 
a question. 

This brings us to the fourth ques¬ 
tion, "‘When is it proved that a player 
owns a specific card?” When the card 
has been shown or when we know 
that a player owns at least one of two 
specific cards and we know also that 
he or she does not own one of them, 
then clearly the player must hold the 
other one. In Prolog we can say 

owns(RC) has(RC). 
owns(RC) 

(has_at_leasL_one(RC,C1): 
has_aLleasi_one(RC1 .C)). 
has_not(RC1). 

Now we will define a rule for the 
predicate has_at_Jeast_one. intro¬ 

duced above We must answer the 
fifth question, 'When is it proved that 
a player owns at least one of two 
specific cards?” If we can show that 
a player has at least one of three 
specific cards and at the same time 
that he or she cannot own one of 
them specifically then he or she must 
own at least one of the two other 
cards, in^Prolog, that would be 

has_a1_leasL_one(RC1.C2) 

(has_at_least_one_of__th ree 
(RaChC2): 

has__aLleasl_one_of_th ree 

(RC1.aC2): 

has_aL_leasl_one_of_^three 

(RC1.C2,C)), 
has_not{RC), 

Again, we will not define a rule for 
has^aLleasLone_of_three be¬ 

cause that is a fact, inserted into the 


knowledge base during the game. 

We will now focus on the actions of 
the system as it advises player p1 dur¬ 
ing his or her turn. Clearly the pro¬ 
gram should have p1 request cards 
that it believes, given its current 
knowledge may be in the box. A card 
may be in the box when the program 
hasn't enough information to tie it to 
one of the players and when the pro¬ 
gram knows of no other card of the 
same type that is in the box. in Pro¬ 
log, we can express that as 

may_be_in_the_box(C) : - 

card{C). 

not (owns{p1.C)), 
not (owns(p2.C)), 
not (owns{p3,C)), 
not ((type(C,T}, 
type(CI.T). 
not (C=C1). 
is_Jn_the_box(C1))), 

Note that Prolog unifies the type T in 
type(QT),type(C1J), 

Now we can answer the final ques¬ 
tion, Which card should the program 
tell player pi to ask for?" He or she 
should ask for a card that may be in 
the box. as shown in the code by 

ask{C) may_be_in_„the_box(C). 

Here it might be best to use the fact 
that the program probably has the 
most information about player p2 (the 
next player in the rotation of the 
game), but we have not added this, for 
the sake of simplicity. 

The program must request to see 
three cards, each of a different type. 
So we have, in Prolog 

request(C1,C2,C3) 

type{C1 .suspect). ask(CI), 
type(C2jOGation).ask{C2), 
type{C3.weapon). ask(C3). 

Prolog Rules 

We have mentioned before that the 
order of the rules in a Prolog program 
matters. This means that you must 
consider how Prolog solves a prob¬ 
lem. A more serious difficulty arises 
when the program is running too 
slowly as in many cases it will do 
when using a Prolog interpreter, Then 
you are faced with the purely tech¬ 
nical although important problem of 
speeding things up. One way is to 
commit Prolog to its previous conclu¬ 
sions. We will give two examples in 


the program we have written up to 
now. 

In the owns rule, we establish the 
fact that a player owns a certain card. 
Once Prolog has done this, it should 
never have to bother to establish this 
fact again. Tb accomplish this we ex¬ 
tend the owns rule by the predicate 

asserta( has{RC)). 

which will effectively add the fact 
has(RC) to the knowledge base. Hav¬ 
ing ordered the owns rule the right 
way Prolog will always first determine 
whether it has an appropriate previ¬ 
ously asserted fact in its knowledge 
base before trying the other rule. The 

same remarks apply to the owns_not 

rule, which will be extended with 

asserta( has_not(RC)). 

Therefore we present new versions for 
these rules: 

owns(RC) 

(has_at_leasL_one(RC,C1); 

has_at_least_one(RC1 ,C). 

has__not(RC1), 

asserta( has(RC)}. 

owns_not(RC) 

{has_noL_both(RC,C1} ; 

has_not_both(RC1,C)). 

has(RC1). 

asserta( has_not(RC)), 

Tb commit Prolog to choices it has 
made within a rule we must use Pro¬ 
log's cut mechanism, implemented via 
a trailing exclamation point We have 
an example in the request rule. Once 
Prolog has found a suitable card to 
ask of the suspect type it should 
never go back on this choice when it 
is trying to find suitable cards to ask 
of the location and weapon types, 
This means that we must force Pro¬ 
log to skip the ask(C) goal when back¬ 
tracking. So we have as a new version 
of the ask rule: 

ask(C)may_be_in_the_box(C), I. 

USING THE System 

Before using the simple version of 
Watson described here (and shown in 
listing 1), you must invoke the Prolog 
interpreter and then load the pro¬ 
gram. After this, you have two possi¬ 
ble actions: adding facts to the knowl¬ 
edge base and getting advice from 
the system. 
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ART OF DEDUCTION 


Two elegant aspects 
of Prolog are well 
illustrated By the 
VJatsott example, 
backtracking and the 
use of variables. 


Before starting the game, you must 
insert facts about your cards (pTs 
cards) into the knowledge base, using 
the asserta predicate 

asserta( has(p1,s3)). 
asserta( has(p1,w2)). 

and so on. During the game, you may 
insert new facts into the knowledge 
base. When a player cannot respond 
to a given request, you may add three 
has_not facts, as in 

asserta( has_not(p2,s3)). 

asserta( has_not(p2J4)). 

asserta( has_not(p2,w1)). 

When a player responds to a request 
from you, you can add one has fact, 
such as 

asserta( has (p2,s4)), 

When a player responds to a request 
of another player, you may insert 

a has__at_ieast_o ne_of„th ree 

fact, as in 

asserta( has_aLieasLone_of_three 
(pas3,l7,w4)). 

When a player (e.g.. p2) other than 
yourself (p1) makes a request, you can 

add one has_^not_all_three fact 

about that player to the knowledge 
base, as in 

asserta( has^_not_ail_^three 

{p2,s3.l2,w5)). 

Tb get advice from the system when 
it is your (p1 s) turn, you should enter 
the goal 

request(C1 .C2,C3). 

The program will instantiate C1. C2, 
and C3 to, respectively a suspect, a 
location, and a weapon that may be 
in the box. Early in the game, there 


may be many possible combinations 
of three cards in the box, and Prolog 
will present you with all of them, if 
you desire, usually by asking if you 
want to see more You present player 
p2 with one of these requests and. 
depending on the response from p2 
(and possibly p3). you may then enter 

new has or has_not facts, as above. 

Eventually, the program will suggest 
three cards for you to request, none 
of which is held by any player, and 
these are the cards that must be in the 
box. 

Finally you may ask questions 
about the state of the game. To see, 
for instance, what facts the system has 
derived, you ask Prolog to satisfy the 
goal 

listEng(has), 

and the program will present a list of 
which player is known to have which 
card. 

The Pros and Cons 
OF Prolog 

TWO particularly elegant aspects of 
Prolog are well illustrated by the Wat¬ 
son example, namely, backtracking 
and the use of variables. The back¬ 
tracking frees the programmer from 
coding the search through the tree of 
hypotheses and from the related ad¬ 
ministration. The use of variables 
allows a terse formulation of the pro¬ 
gram constraints. 

Three less attractive aspects of Pro¬ 
log have also been encountered in the 
Watson exercise The first is the 
danger of loops, which forced us to 
introduce the unnatural distinction 
between has and owns. We quote 
from the book by Clocksin and 
Mellish mentioned earlier: "Don t 
assume that, just because you have 
provided all the relevant facts and 
rules, Prolog will always find them. 
You must bear in mind when you write 
Prolog programs how Prolog searches 
through the database and what vari¬ 
ables will be instantiated when one of 
your rules is used." 

The second aspect is related to the 
fact that Prolog only accepts Horn 
clauses (no disjunctions in the left 
part). This restriction, which permits 
the Prolog system to pursue goals ef¬ 
ficiently is sometimes frustrating and 


leads to the necessity of describing 
the problem in a more complex way. 
For instance in Watson the clause 

has_at_least_one_of_^three is 

required only because we are not per¬ 
mitted to write it as a fact with disjunc¬ 
tions, as in 

has(pi,cj); has{pi,cj'); has(piqj''). 

The third less attractive aspect is 
related to quantitative aspects of the 
problem. In the approach described 
in this article. Prolog investigates 
deeply the known facts and their con¬ 
sequences, avoiding useless ques¬ 
tions. it would be more complicated 
to make Prolog compare various 
questions, deciding which one is the 
best, that is. providing a maximum of 
information to pi and a minimum of 
information to the other players. The 
concept of entropy can be useful in 
this respect. 

The less attractive aspects of using 
Prolog could be at least partially over¬ 
come by incorporating a loop-detect¬ 
ing and escape feature; a preprocess¬ 
ing step, transforming some non-Horn 
clauses into Prolog clauses: and a 
tight link to procedural programming 
languages. By a tight link we mean 
the ability to call Prolog from the 
procedural language and vice versa 
and to have an efficient transfer of 
data (the current instantiation of the 
variables) between both program 
parts. There is a trend to incorporate 
these functions into Prolog environ¬ 
ments. in our opinion this is an 
important aspect of the usefulness 
of Prolog. 
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REPRESENTING KNOWLEDGE 


RULE-BASED 

PROGRAMMING 

BY Leonard Moskowitz 


OPS 5 lets you add knowledge to a program 
witfiout worrying about where to put it 


THE WAY IN WHICH a computer pro- 
gram represents knowledge affects 
how it can apply and manipulate that 
knowledge. A good representation 
makes important features explicit and 
hides or ignores unimportant ones. 
Any particular representation may 
serve well for one task but be less ap¬ 
propriate for another—even closely 
related—task. For example. Roman 
numerals are appropriate for repre¬ 
senting fixed quantities but not for 
performing mathematical calcula¬ 
tions. 

In the field of computer science in 
general, and artificial intelligence (Al) 
in particular, the advantages of good 
knowledge representation are well ap¬ 
preciated, A computer program that 
displays intelligence must be able to 
manipulate knowledge in a straight¬ 
forward manner. The more appropri¬ 
ate the knowledge representation is 
to the task at hand, the easier the task 
is to accomplish. 

Starting with a collection of basic 
mathematical theorems, Doug Lenat's 
discovery program, AM, was able to 
discover, or rediscover, many mathe¬ 
matical concepts. Its power was 
traced to its form of knowledge rep¬ 
resentation. AM used structured LISP 


modules that represented knowledge 
in the Math domain at the proper 
level Of abstraction. Syntactic muta¬ 
tions to these LISP modules resulted 
in corresponding changes in the Math 
domaih. Since the modules repre¬ 
sented knowledge at comparable 
levels of abstraction, a change to a 
LISP function had a good chance of 
causing a reasonable change in the 
Math domain, too. 

While traditional procedural pro¬ 
grams embed and intertwine knowl¬ 
edge and program control, expert sys¬ 
tems—AM, for example—explicitly 
separate knowledge and program 
control. This approach is called knowl¬ 
edge-based programming and may 
be the key contribution of expert sys¬ 
tems to computer science. 

Many well-known expert systems 
are built using production systems. 
First formulated by Allen Newell and 
Herbert Simon at Carnegie-Mellon 
University as a model of human cog¬ 
nitive architecture, production 
tems represent knowledge as a set of 
condition-action rules, or productions 
Production systems stress the use of 
independent knowledge modules. 
Ideally, you should be able to add and 
delete knowledge (productions) with' 


out worrying about how the produc¬ 
tions interact. 

OPS 5 is the production-system lan¬ 
guage that has found widespread ac¬ 
ceptance in the AI research and de¬ 
velopment communities. The earliest 
version of OPS (which its authors, with 
tongue in cheek, say stands for "Offi¬ 
cial, at least locally, Production Sys¬ 
tem") was written at CMU in the mid 
i970s, 

Primary Constructs 

The name production systems (which 
are also called rule-based systems) 
comes from the primary program¬ 
ming construct that they use—the pro¬ 
duction. An OPS 5 production, or rule 
(the terms are interchangeable), has 
four parts: a title, a left-hand side 
(LHS), an arrow symbol (—>). and a 
right-hand side (RHS). The LHS has a 
number of patterns called condition 

Leonard Moskowitz (0-75 Morlot Ave., Fair 
lawn. N) 07410) heads a research and de¬ 
velopment sjroup that applies artificial in¬ 
telligence technology to the problems of 
maintenance and diagnostics at Allied Cor¬ 
poration's Bendix Tfest Systems Division. He 
is currently working tomrd a PH.D. in comr 
puter science at Rutgers. 
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elements. The RHS has a number of 
actions. If the LHS patterns are 
matched, or satisfied, the RHS actions 
are executed. You can think of a pro¬ 
duction as an IF.. .THEN rule, with 
the LHS corresponding to the IF part 
and the RHS to the THEN part. 

Listing 1 contains an example of a 
simple OPS5 rule that translates into 
English as follows (note that the at¬ 
tributes are those preceded by the 
symbol "): 

• This production's title is I'm-cold. 
IF 

• working memory has an element 
that has as its contents the class name 
temperature and the attribute value 
that has the value cold (call that ele¬ 
ment local-temperature), and 

• there is another element in working 
memory that has as its contents the 
class name window and the attribute 
state that has the value open (call this 


(literal Ize house 
address 
size-of-property 
number-of-rooms 
type-of-heating 
taxes-per-year 
asking-price) 


Figure la: A iiteraiizatm. 


element open-window), 

THEN 

• modify the element called local- 
temperature by modifying the value 
of the attribute value to getting- 
warmer?, and 

• modify the element called open- 
window by changing the value of its 
attribute state to closed, and 

• tell the world that you were cold 
and closed the window. 

OPS 5 keeps information in two 
places: production memory, which 
holds all the productions, and work¬ 
ing memory, which holds the data 
against which the LHSs are matched. 
The elements in working memory are 
time-tagged: The most recent addition 
has the highest time tag. 

In traditional procedural languages 
like C, Pascal, or BASIC, program con¬ 
trol can be transferred via condi¬ 
tionals, subroutine calls, function calls, 
and explicit directions. If none of 
these is present, the program exe¬ 
cutes sequentially. In OPS5, however, 
productions can be entered in any se¬ 
quence. Regardless of where you 
place a production in the program, it 
will be executed when the conditions 
defined in its LHS are satisfied best 
by the data in working memory. 

The control mechanism that deter¬ 
mines execution order is called the 
match-resolve-act cycle. The match 
part identifies the conflict set, those 
productions that match the current 


(house 1402_Main_Street 1/2-aore 7 oil/gas $1500 $120k) 


Figure lb: Ah instance of the Hteralmtion. 


Listing 1: A simple OPS5 production. 


(p I’m-cold 

i ftemperature ‘value cold) <local-tempera'ture>{ 
(window ‘stote open) <open-window>| 

—> 

(modify <local-temperoture> ‘volue getting-warmer?) 

i modify <open-window> ‘stote closed) 
write (crif) 

iBrrrl I was cold so I closed the window.|)) 


state of working memory, Since the 
conflict set may include more than 
one production, the conflict resolver 
selects the one production that is 
satisfied best and arranges for that 
production to act, or fire—that is, to 
execute its RHS. 

The ability to add productions to a 
program without worrying about 
where to put them is one of the nicest 
features of OPS5, Production systems 
try to isolate the knowledge required 
to do a task from the way that knowl¬ 
edge is applied to teach a program 
what to know rather than what to do. 
They don't always succeed in separat¬ 
ing the knowledge from the control, 
but OPS5 does a much better )ob of 
it than the traditional procedural 
languages. 

A Deeper Look 

Literalization. In OPS5, the only ac¬ 
tual structures are the working mem¬ 
ory elements, which typically take the 
form of a class name followed by the 
values of the class’s various attributes. 
A literalize statement is used to 
declare the class. Figure la shows a 
literalization from a hypothetical ex¬ 
pert system for real estate agents. It 
contains a class house with six at¬ 
tributes: address, size-of-property, 
nunnber-of-rooms, type-of-heating, 
taxes-per-year, and asking-price. 
While the production system is ex¬ 
ecuting, working memory may con¬ 
tain many instances of this class that 
vary only in the values bound to the 
attributes. Figure lb shows one in¬ 
stance of this literalization. 

OPS5 also requires that you declare 
references to external functions or 
subroutines. This declaration uses the 
name of the function or subroutine as 
an argument to the keyword external. 

’I>iE Left-hand Side. The LHS of a 
production consists of patterns called 
condition elements, each of which 
consists of an opening parenthesis, 
some number of terms, and a closing 
parenthesis. The terms are typically 
class names followed by attribute- 
value pairs (as defined in the literalize 
statements). An attribute is usually de¬ 
noted by a preceding " symbol. For 
example, in listing 1, the class name 
is temperature the attribute is ‘value 

[continued) 
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AT Multifunction 
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bT Software 
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Subsystem 
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3^ Cable and hardware 
3" Soft ware and Manuat 
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$639 
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CALL 
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30MB ST-4038 
40MB ST-4051 
BOMB ST-4096 
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Rf Software and manual 


Everex Modem 
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s'300/1200 BAUD 
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n 2m BAUD CALL 
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EMS Memory 
Card 



$139 
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Tech Support (4i5) S$9-8S49 
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Fremonf, CA 94538 



Quantity Discounts Available 
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Others: 


0 AT 3MB Memory Expansion card 

□ AT HD/Floppy controller 

□ PC Multifunction 
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dDOS 3.1 

o 150 W power supply 
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Table 1: The LHS pattern operators. 

Name 

Description | 

Variable 

The first time a variable is used in a production, it is bound to 
the working memory value it matches. Every subsequent time 
it is used in the same production, it matches the value 
previously bound. 

Disjunction 

Any of the values enclosed in pointed double brackets 
(< < .. > >) is an acceptable match. 

Conjunction 

The working memory value must match all the items in the 
curly brackets ,}). 

= 

Matches a value exactly. 

< > 

The working memory value may be anything but the argu- | 

meni of this operator: 

< - > 

The working memory value must be the same type—numeric 
or symbolic—as the argument to this operator 

A 

if 

A 

if 

V 

V 

The working memory value must be, respectively, less than, 
less than or equat to. greater than or equal to. or greater than 
the argument to this operator. 

H 

The symbol used as an argument will be matched literally and 
not evaluated. 


T^ble 2: The RHS actions. 

Name 

Description 

make 

Creates a new working memory element. 

remove 

Removes an element from working memory. 

modify 

Changes one or more values in a working memory element. 

openfile 

Opens a file for either reading or writing and associates a 
name with it. 

closefile 

Closes the file associated with the argument. 

default 

Sets the default file or stream used for input, output, and trace 
information, 

write 

Writes output to a designated stream or file. 

caJI 

invokes user written subroutines. 

halt 

Stops the irXerpreter from firing further productions once the 
current one has completed. 

bind 

Binds a variable to a value. 

cbind 

Binds a variable to the last working memory element created 
by this production. 

build 

Adds a new production to working memory. 


and the value of the attribute is cold. 
Values can be specified as constants— 
cold is a constant—or by using OPS5‘s 
LHS pattern operators, which are 
listed in table 1. 

You can match the contents of work¬ 
ing memory in various ways: You can 
make an exact match by using a con¬ 
stant value or a bound variable (a 
variable with an assigned value): you 
can match any value by using an un¬ 
bound variable (a variable that 
doesn't yet have an assigned value): 
and you can place limits on the values 
you will match by using any of the 
seven predicates (the logical opera¬ 
tors <. <=, >=. >, <>, =, and 
< = >) combined with the disjunc¬ 
tion (<<..,>>) and conjunction 
({ ...}) operators. You can also match 
the absence of an element. 

The Right-hand Side, Once the 
LHS is satisfied and the production is 
selected to fire, the production's RHS 
executes. The RHS consists of a se¬ 
quence of actions (see table 2). These 
actions can add, delete, and modify 
elements in working memory, open 
and close files, perform input and out¬ 
put, assign values to variables, call 
user-defined procedures, and halt the 
program. In some implementations, 
an action can add productions to the 
program, thus allowing self-modifying, 
or learning, programs. 

Each action consists of an opening 
parenthesis, the action's name, its 
arguments, and a closing parenthesis. 
The arguments can be element des¬ 
ignators that provide a way for an 
RHS action to refer to the working 
memory element that a particular 
LHS condition element matches, (In 
listing 1, local-temperature and open- 
window are element designators.) An 
action's arguments can also be pat¬ 
terns similar to LHS condition ele¬ 
ments, These patterns may contain 
variables that must be resolved into 
values and function references that 
must return a value before the RHS 
action executes. When these are re¬ 
solved, the evaluated pattern is called 
the result element. 

T^ble 5 lists the functions that OPS5 
provides. They can extract pieces of 
a condition element for an RHS action 
to use, do arithmetic computation, 
and read input from a variety of 


sources. Functions also return their 
results into the result element. 

Resolving Conflicts 

A conflict resolver should be simple, 
efficient, and straightforward and 


should fulfill certain basic needs. First, 
a particular production/working-mem¬ 
ory-elements match, an instantiation, 
shouldn't fire over and over again. 
This would be equivalent to getting 
stuck in a very tight loop. You can 
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Example 


Explanation 


< < yes no maybe > > The matched value must be either yes, no, or maybe 
[>10 < 20 } 


=3 

<>3 

<=> 123 
<=> ABC 
>- 42 

<0 

// <x> 


The matched value must be greater than 10 and less 
than 20. 

The matched value must be 3. (This Is the same as just 
using 3 without the 

The matched value may be anything but a 3. 

The matched value must be a number. 

The matched value must be symbolic. 

The matched value must be greater than or equal to 42. 

The matched value must be a negative number. 

The matched value must be <x> and not the value 
bound to the variable <x>. 


Example 


Explanation 


(make house * price S120k) 
(remove 1 <ranch>} 


(modify < ranch > "type 
modern) 

(openfile testfile ] test, asm | out) 

(closefile testfile) 

(default nil trace) 

(write testfile (crlf) |Hil|) 

(call calcul^e) 

(halt) 

(bind <x> 3) 

(cbind <last>) 

(build a-new one (3) (10) 

—■ > (halt)) 


Adds this element to working memory, 

Removes the working memory elements that have 
been bound to the element designators 1 and 
< ranch >. 

Modifies the type attribute of the working element that 
is bound to < ranch >. 

Opens a file named test,asm for writing and assigns 
the name testfile to it, 

Closes the file associated with testfile 

Uses the user's terminal to display trace information. 

Writes a new line with the string Hif to the file 
associated with testfile, 

Invokes the user “Written subroutine entitled calculate 


Binds the variable <x> to the number 3. 

Binds the variable <last> to the last element added 
to working memory 

Builds a new production called amew^one that 
matches a 3 and a 10 and halts. 


either exclude an instantiation from 
ever firing more than once—OPS5's 
method—or ensure that it can't fire 
twice in a row. Second, execution 
should stick to one task at a time and 
not switch tasks needlessly. In effect 


there should be an attention mecha¬ 
nism. OPS 5 gives preference to those 
instantiations that include the most re¬ 
cent additions to working memory. In 
this way, attention stays focused, and 
simple sequential execution can be 


implemented If necessary. Third, the 
more specific productions should be 
preferred over the less specific ones, 
ensuring that the rule that best fits a 
particular situation will fire. Finally, 
when none of these strategies applies, 
you need a rule to fall back on. OPS5 
selects a production arbitrarily from 
the conflict set. 

OPS5 has two conflict-resolution 
strategies that fulfill these needs but 
differ slightly in detail: LEX and MEA. 
LEX is simpler than MEA. but MEA 
provides more explicit execution con¬ 
trol than LEX. The choice of which to 
use depends on the application. 

The LEX strategy first discards from 
the conflia set all instantiations that 
have previously fired. If none remains, 
control returns to the top level. If 
more than one remain, LEX selects 
the most recent instantiations. If more 
than one are selected. LEX chooses 
the most specific. If more than one 
still remain, it arbitrarily picks one. 

The MEA strategy has one more 
step. It first discards from the conflict 
set all instantiations that have previ¬ 
ously fired If none remains, control 
returns to the top level. If more than 
one remain. MEA compares the recen¬ 
cy of the working memory elements 
that satisfy the first condition element 
of the instantiations and selects the 
most recent instantiations. It then 
chooses the most recent instantia¬ 
tions considering the entire LHSs (not 
just the first condition element). It 
more than one remain. MEA selects 
the most specific. If more than one 
still remain, it arbitrarily picks one. 

Pattern Matching 

The pattern matcher is the heart of 
OPS 5. Estimates of the execution time 
spent in the match phase are as high 
as 90 percent of the total, so optimiz¬ 
ing the match algorithm pays high 
dividends. OPS5 uses the Rete match 
algorithm, written by Charles Forgy. in 
which each pattern in a production 
maintains a list of the elements that 
satisfy it. When you add an element 
to working memory, you also add it 
to the lists of all the patterns that 
match it. When you remove an ele¬ 
ment from working memory, you re¬ 
move it from those lists as well. The 

{contimed) 
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“feble 3: Tfe RHS fiiHctos. 
Name Description 


substr Extracts part of a working memory element and returns it to 

the result eJemenL 

genatom Creates and returns a new symbolic atom, 

compute Returns the evaluation of an arithmetic expression, 

Iftval Returns the number assigned by the llteralize function, 

accept Returns the value received from the input stream or fila 

acceptirne Returns exactly one line of input from the input stream or file. 


A Small 
Rule-based 
System 

A UTD.OPS is a small OPS5 produe 
tion system that diagnoses some 
simple elearical problems in auto¬ 
mobiles. lEkfiWs AUTO.OPS Is aniii- 
a&IeoM disi m prwt and on BIX; see tfte in¬ 
sert card following page 352 for details. It Is 
available on BYTEnft: see 4.1 It s 
36 productions long; knows about the 
battery, headlights, radio/cassette 
player, and fusebox; asks you for symp^ 
toms of the failure (dead radio, one 
headlight out. etc.); and tries to gather 
evidence to make a diagnosis. Listing 
A shows a sample run. 

The program is broken up into four 
parts. The first is the literalization sec¬ 
tion. where the working memory ele¬ 
ments are described and declared. 
These are the current phase of the pro¬ 
gram. the symptoms noted^and the 
answers to the yes/no questions the 
program asks. The second is the data- 
entry section, which has seven produc¬ 
tions to print the symptom menu, ac¬ 
cept the symptoms, place them in 
working memory, check for invalid and 
duplicate ones, and set up the diag¬ 
nosis phase. The third part does the 


diagnosis and has 26 productions. It 
notes what symptoms you entered, in¬ 
fers certain things (like the battery is 
not dead because at least one thing is 
working}, and asks you to run tests and 
report their results until it narrows the 
problem down. The fourth part, only 
three productions long, cleans up the 
working memory and restarts the 
program. 

The only explicit control used in 
AUTO.OPS is the phase working 
memory element. It serves to partition 
the produaions into three groups, sim¬ 
plifying conflict resolution and debug¬ 
ging. At first its current-phase attribute 
is set to data-entry. When you finish 
entering symptoms, current-phase is 
set to diagnose. When no more 
specific rules can fire in the diagnose 
phase, the production entitled catch¬ 
all-production fires, changing cur¬ 
rent-phase to dean-up, 

Typical of expert systemsv you can ex¬ 
tend this production system incremen¬ 
tally with relative ease. If you wanted 
to consider symptoms associated with 
an alternator, you could add produc¬ 
tions to accommodate them. If the 
existing production system is well- 
structured, few of the preexisting pro¬ 
ductions should need to be modified. 
A good learning exercise would be to 
extend this system. If you do, please 
let me know how it turns out. 


lists are retained between nratch- 
resolve-act cycles. Therefore you 
never have to evaluate the entire con¬ 
tents of working memory. 

To implement the Rete match algo¬ 
rithm, OPS5 uses a tree-structured 
sorting network for the productions. 
This Rete network is compiled for the 
LHS patterns and acts as a black box 
with changes to working memory as 
its input and changes to the conflict 
set as its output. The Rete network 
functions as a state memory that 
changes as you add or remove ele¬ 
ments from working memory. This 
network is the key to OPS5's effi¬ 
ciency. 

Control issues 

When you first experiment with OPS 5, 
you may tend to write programs with 
strictly sequential execution that pro¬ 
ceed from firing to firing in an explicit¬ 
ly defined order. It takes a while to 
realize that a large part of OPS5 s 
power is that the language will han¬ 
dle the details of execution if you let 
it. 

Listing 2 contains a sort program 
that uses only one production to print 
a sorted list of all the numbers in 
working memory. The program as¬ 
sumes that working memory holds 
some numbers, or elements, with the 
class name number and a value attri¬ 
bute with the value yes or no to indi¬ 
cate whether or not this number has 
been printed. Initially all the printed- 
yet? attributes are set to no. The pro¬ 
gram translates into English as 
follows: 

• The title of this production is sort. 
IF 

• there is a number that has not yet 
been printed (call the number x and 
its working memory element small¬ 
est), and 

• there isn t another unprinted num¬ 
ber that is smaller than x, 

THEN 

• write out x on a new line, and 

• mark the working element called 
smallest as printed. 

The production fires continuously, 
printing numbers from the smallest to 
the largest. When it prints a number, 
it sets that number s printed-yet? at¬ 
tribute to yes so the production never 


matches it again. Execution halts 
when no more numbers have their 
printed-yet? attributes still set to no, 
On each cycle OPS5's pattern 
matcher tries to satisfy the LHS. The 
order in which the numbers are 
checked against each other doesn't 


really matter so you needn't write 
detailed code to control it. In OPS5, 
the pattern matcher and the conflict 
resolver handle this chore. Listing 2 
remains compact and describes only 
what a sort is, not exactly how to do 
it. (For a description of a small but 
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Example 


Explanation 


Extracts and returns the third value from the working 
memory element associated with <wme>. 

Returns a new symbolic atom, 

(compute <nuniber> + 2) Returns the sum of 2 and the value bound to the 
variable <number>. 

Returns the value assigned to price. 

Returns the value received from the input stream 
called input-stream, 

Returns one line of input from the input stream called 
input-stream, 


(substr <wme> 3 3) 
(genatom) 


(litval price} 

(accept input-stream) 

(acceptline input-stream) 


Listing A: A sample run of ALITO.OPS (user input shown in uppercase letters). 

Whet's wrong with the old heap now? 

dead~rad[o 
dead-cassette 
no-head IIghts 
one-headiIght-out 

Choose your symptoms from the list ond type "end” to finish 
or "quit" to exit. 

Symptom: DEAD-RADIO 
Symptom: END 

Is the cassette dead too? (yes/no): YES 

Since both the radio and the cassette are dead, cheek the 
fuse for the radio. 

Is it blown? Cyes/no): NO 

Hmm. Both the radio and cassette are dead, the radio fuse 
is ok, ond we're still not getting power. Turn on your 
headiIghts. 

Are they both on? (yes/no): NO 
Is one headlight on? (yes/no): YES 

Very curious. It appears that the battery is ok, but still 
no radio. It could be a broken wire somewhere. Get out o 
voltmeter ond a schematic ond trace back from the radio. If 
there's voltage ot the radio, then remove the rodlo for 
repair. Otherwise, I’m stumped. Sorry! 

Replace the dead headlight with one of the some type. 

Done. Starting over. 


more involved OPS 5 system and ac¬ 
cess to its code, see the text box "A 
Small Rule-based System.") 

THE TOP Level 

There are two original versions of 
OPS5, one written in LISP and one in 


BLISS, with only minor variations be¬ 
tween them. OPS5 is an interpreted 
language. As in BASIC, you can enter 
commands to the interpreter, or the 
top level. In the LISP version, when 
you enter OPS5, you are automatical¬ 
ly at the top level. In the BLISS ver¬ 


sion, you must compile the produc¬ 
tions and link in the OPS5 interpreter. 
You don’t see the top level until you 
run the program. 

The top level is a loop that accepts 
one command, executes it. and waits 
for another one. At the top level you 
can enter productions (either manual¬ 
ly or by loading a prewritten file), 
examine and excise productions, ex¬ 
amine and modify working memory, 
open and close files, invoke user- 
defined external procedures, step for¬ 
ward (and, in the LISP version, back¬ 
ward) through the execution of a pro¬ 
duction system, run a production sys¬ 
tem, select the conflict resolution 
strategy, select the amount of trace in¬ 
formation the production system re¬ 
ports as it executes, show which pro¬ 
ductions are in the current conflict set, 
set breakpoints, and exit from OPS5. 
When a production system finishes 
executing, control returns to the top 
level. 

INTERFACES 

OPS5 is a language for building and 
applying a knowledge base, but it is 
not especially efficient for numerical 
computation, database operations, 
list processing, or any process that re¬ 
quires lots of file interaction. If you 
have an application that combines 
these needs, it would be nice to be 
able to program each section of it in 
the language best suited to its func¬ 
tion. This would require that all of the 
languages and their environment or 
operating system support communi¬ 
cations between programs in different 
languages. OPS 5 has a variety of func¬ 
tions that simplify the task of inter¬ 
facing with or embedding OPS5 pro¬ 
grams. 

OPS 5 supports external user-de¬ 
fined RHS actions and functions. (Ac¬ 
tions don't return a value: functions 
do.) The RHS action call lets you write 
your own actions. The language pro¬ 
vides specific functions to ease the 
task of interfacing with external pro¬ 
cedures by standardizing the transfer 
of information into and out of OPS5. 
These functions can pass parameters 
to an external procedure, allow that 
procedure to add to working memory, 
and access objects (e.g., tiles, streams) 

\conUmed] 
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that OPS 5 has opened for input or 
output. You can also write your own 
external functions, You simply declare 
their invocation names as external 
and use them as you would use any 
OPS 5 function. 

Parallelism 

OPS5 would seem to lend itself well 
to an implementation on a parallel 
computer. Bruce Hillyer and David 
Shaw modeled OPS 5 on a small ver¬ 
sion of the massively parallel Non-Von 
machine they are building at Colum¬ 
bia University. By apportioning 
OPS5’s Rete match network among its 
small processing elements (SPEs). 
they predict improvements in execu¬ 
tion speeds on the order of 100 times 
the speed of the fastest currently 
available OPS 5 implementation, or 
roughly 900 production firings per 
second. The architecture they suggest 
is a parallel machine with 32 large 
processing elements (processors with 
the capability of a Motorola 68020), 
approximately 16,000 SPEs (8-bit pro¬ 
cessors with only 64 bytes of RAM 
each), and a few intelligent disk 
servers. Such a machine would cost 
approximately what a VAX-11/780 
costs today, 

Remember that the OPS 5 language 
was written for sequential machines. 
You can expect that production sys¬ 
tems written expressly for parallel ar¬ 
chitectures would execute much faster 
than OPS5. 

SHORTCOMl^CS 

Personally, I think OPS5 is wonderful, 
but it does have its shortcomings. The 
price you pay for perspicuity of knowl¬ 
edge representation is speed. The 
BLISS version runs at between 5 and 
12 firings per second on a single-user 
VAX-l 1/780. The LISP version runs a 
bit faster on the specialized LISP 
workstations. While you could im¬ 


prove speed if you recoded the logic 
in C or Pascal, you would lose the ad¬ 
vantages of a knowledge-based sys¬ 
tem. You wouldn't be able to add 
knowledge incrementally, and mainte¬ 
nance would be a nightmare because 
you would have to contend with a 
program that mixes knowledge and 
control. 

OPS5's Backus-Naur form (BNF) syn¬ 
tax is simple and easy to learn, tak¬ 
ing up less than two pages. (BNF is a 
formal language used to express con¬ 
text-free grammars.) However, it lacks 
some important features. You can’t do 
computations in an LHS condition 
element, so the possible range of a 
match is restricted. There is no dis¬ 
junction across condition elements, so 
you must code X or Y or Z as separate 
productions, (Forgy suggested that an 
easy way around this syntactical bar¬ 
rier would be to write a preprocessor 
that takes a disjunctive form and 
generates appropriate conjunctive 
productions.) 

OPS5 doesn't provide a means of 
segmenting independent groups of 
productions into separate rule bases 
within a single program. A 3000-pro- 
duction system takes much longer to 
execute as a whole than three 1000- 
productlon systems that maintain in¬ 
dependent Rete networks and are ac¬ 
tivated only when appropriate. 

Some programmers call the inabil¬ 
ity to do traditional procedural pro¬ 
gramming from within OPS5 a short¬ 
coming. 1 call it a feature. As long as 
it provides the "hooks” to interface 
with other languages, the last thing we 
need is another procedural language. 
There is a modular elegance in work¬ 
ing in the language best suited to a 
task. I think we need more special- 
purpose languages—like Prolog for 
logic programming, or perhaps a 
brand-new frame-based language— 
that integrate with traditional lan¬ 


guages as well as OPS 5 does. How¬ 
ever, if this concerns you, OPS83. 
Forgy's latest version of OPS, has a 
Pascal-like syntax for doing proce¬ 
dural programming. 

Availability 

OPS5 was originally written on a 
DECsystem-20. it has now been 
ported over to the Apple Macintosh 
(ExperTelligence), the IBM PC 
(Dynamic Master Systems), CP/M-80 
(Dynamic Master Systems), the LISP 
machines (Symbolics, LMi, and Xerox, 
with user-interface enhancements 
from Verac inc. and SAIC), the VAX (a 
BLiSS version supported by DEC and 
a version in Franz LISP), and the 
Apollo workstations (from Cognitive 
Systems via Yale's T dialect of LISP 
and Computer*Thought). 

SUMMARY 

OPS 5 is a powerful language that 
relies on some very simple ideas. Its 
strength is in representing knowledge 
in the surprisingly flexible form of 
IF, , .THEN rules. If such a thing as a 
standard tool for building knowledge- 
based systems exists, OPS 5 is it. Its 
syntax is simple, and it has a simple 
interface to other languages. Until 
recently, it was available only to those 
with access to large computers. 
Thanks to the new microcomputer 
versions, it's now available to all of 
us. ■ 
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Listing 2; A one-production sort program. 

(p sort 

Knuitiber ''value <x> *pr 1 nted-yet? no) <smallest>{ 
-(number '‘value < <x> *pr Inted-yet? no) 

—> 

(write (crlf) <x>) 

(modify <snallest> *pr1nted-yet? yes)) 
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MACHINE 

LEARNING 

BY Angelos X Kolokouris 


One approach to teaching computers to learn is 
with a language, such as Marvin's, that grows 


IN AN ATTEMPT to make computers 
more accessible to humans, many re¬ 
searchers in the artificial intelligence 
field have been exploring ways to 
enable computers to learn. The 
motivation for machine learning is to 
have computers extract concepts and 
relations from databases or through 
interactive sessions with a user and 
then use them in any knowledge-in¬ 
tensive activity. Developing knowl¬ 
edge bases for expert systems appli¬ 
cations is one such activity. Studying 
computer-based learning techniques 
will also give us a better understand¬ 
ing of our own mental processes. 

A common method by which a ma¬ 
chine learns is by proceeding from 
specific instances to general rules that 
more economically capture the con¬ 
tent of the given instances. This form 
of inductive generalization is charac¬ 
teristic of learning from examples and 
improves on the performance of a 
knowledge-processing system by con¬ 
densing a large base of its knowledge 
into a considerably smaller one. This 
reduction in size results in a more ef¬ 
ficient search of the knowledge base. 

When you take a closer look at the 
programs that learn from examples, 
you can distinguish two types: those 


called data-driven learners, that 
generalize by relying entirely on the 
data presented to them, and a group 
of more elaborate programs, called 
model-driven learners, that proceed 
by generating fairly general hypothe¬ 
ses that are subsequently tested 
against the given examples or against 
the user in a typical interactive ses¬ 
sion. In what follows 1 will contrast the 
model-driven learner with the data- 
driven learner and give an example of 
the former using a model-driven 
learner called Marvin. lEriitoKs note: The 
Prolog source code for MarviH is available on 
disk, in print, and on BIX: see the in^rt card 
following page 352 for details. It is also avail¬ 
able on BYTEwet: see page 4.| 

What Is Learning? 

TO give you an idea of just what's in¬ 
volved in modeling learning with com¬ 
puters, I should examine just what 
learning is. The best definition of 
learning that 1 am aware of—that of 
Herbert Simon of Camegie-Mellon 
University (reference 1)—is that '‘learn¬ 
ing denotes changes in the system 
that are adaptive in the sense that 
they enable the system to do the 
same task or tasks drawn from the 
same population more efficiently the 


next time." Thking a closer look at this 
definition, however, you may realize 
that it deals predominantly with skill 
acquisition or improvement, but not 
all learning is so concerned. Learning 
systems are those that are able to ex¬ 
tract knowledge from raw data or 
through intersystem informative ex¬ 
changes. including conversations with 
the user. Learning systems ought to 
have the ability not only to acquire 
knowledge in a cumulative form but 
also to absorb it. 

Machine Learning Strategies 

The methodologies used in machine 
learning applications with some 
degree of success are rote learning, 
learning by being told, learning by 
analogy, and learning from examples. 
In rote learning the computer makes 
no special effort to learn. The ele¬ 
ments of new knowledge are given to 
it. through programming or by access¬ 
ing an external data file, and inferenc- 
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ing is not required. Rote learning 
relies entirely on memorization, and 
it is debatable whether programs in 
this category display learning at all. 
This simplistic learning function is 
demonstrated by a checkers-playing 
program that learns the board posi¬ 
tions it evaluates in its look-ahead 
search. In learning by being told 
general knowledge is modified into a 
form that the machine can recognize. 
The learner transforms the advice 
given into a set of statements that 
directly relate to what it already 
knows. This incorporation of new 
knowledge may facilitate further ex¬ 
planatory paths in the system's opera¬ 
tion. In learning by analogy the knowl¬ 
edge given to the computer is not 
directly relevant, and the computer 
must hypothesize analogous cases to 
assist in solving the problem at hand. 

In learning from examples the com¬ 
puter proceeds from individual cases 
to general principles, from particulars 
to universais. The problem of concept 
learning can be seen as the task of de¬ 
veloping a classifying rule from 
several examples of proper member¬ 
ship in the investigated class. Learn¬ 
ing from examples is the most suc¬ 
cessful method of machine learning 
today and has the longest history. 
Categorization was seen by Aristotle 
as the most fundamental step toward 
learning. In his attempt to provide a 
formal framework for the study of the 
way people acquire and process 
knowledge, he noticed that it is by in¬ 
ductive generalization that people get 
to know the set of objects that figure 
in the domain of their activity. 

In their quest for knowledge people 
seek answers to basic questions like 
why and what. While why-questions 
are answered through the use of de¬ 
ductive logic, what-questions (i.e., 
those that relate to the task of taking 
stock of the foundations of descrip¬ 
tive language) are answered through 
inductive methods. Since Aristotle’s 
day inductive techniques have been 
controversial, particularly regarding 
the degree of unsupervised function 
to which they are entitled. 

KNOWLEDGE REPRESENTATION 

A related issue is representation. The 
properties of the objects you want to 


account for must be described in a 
particular language that accommo¬ 
dates such descriptions. A problem 
arises when you want a learning 
system to operate in different environ¬ 
ments. A way to get around it is by 
choosing a flexible enough language 
to which you can add domain knowl¬ 
edge that reflects the peculiarities of 
the chosen environment. 

In the early years of research on 
learning systems, R. B. Banerji (refer¬ 
ence 2) suggested that rather than 
choose a language that is confined by 
the structure of the objects it is used 
to describe, a better choice would be 
a language that can ’grow." He pro¬ 
posed that such a language could be 
developed using the predicate 
calculus as a starting point. This type 
of language would enable a learning 
program to create descriptions by 
learning the domain knowledge. The 
upshot of this approach is that the 
language becomes richer as more 
knowledge is acquired, The learning 
system learns concepts that can be 
used in future learning. 

Data-driven learners 

Here is a simple example of how a 
data-driven learning program func¬ 
tions, Assume that the data-driven 
learner is given the following data ex¬ 
pressed in a Prolog-like syntax: 

customer(X),profession(X,accountant), 
lives_in(X,Cleveland), buys(X.300). 

customer(X),profession(X,lawyer), 
lives_in(X,beverly_hills), buy^X,25000). 

customer{X).profession(X,accountant), 
lives_inp<,beverly_hills), buysfX,30000). 

The data-driven learner would extract 
what is common to these expressions 
and give the following generalization: 

customer(X) Jives_i n(X, beverly_hills), 

buys(X,2) and Z > = 25000. 

This example uses one of the simplest 
generalization rules, referred to as the 
dropping condition rule. According to 
this rule, in order to generalize a con¬ 
junction you may drop some of its 
conjunctive conditions. 

Model-driven Learners 

A model-driven learning program is 
characterized by its hypothesis forma- 
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If you travel a lot you can benefit from 
the AT&T Card. 

The AT&T Card will free you from coins 
and delays, give you an itemized record and 
AT&T*s lowest rates for state-to-state call¬ 
ing, next to direct dialing. And it costs less 
than calling collect, or making coin calls 
out-of-state. 

So, if you travel frequently, get the AT&T 
Card. It’s as simple as dialing 

1 800 CALL ATT, Ext, 229, 


©1 see AT&T 



AlbT 


The right choice. 


tion. Such programs form hypotheses 
that are then tested for verification 
against available data or through the 
assistance of the trainer 
From a general standpoint, the 
algorithm for a model-driven learner 
looks like this: 

begin: develop a hypothesis 
while hypothesis does not satisfy 
target concept do try another 
hypothesis that is more general or 
more specific depending on how the 
trial concept relates to the target 
concept. 

Marvin's hypothesis formation differs 
from most other model-driven 
learners by taking advantage of what 
it already knows. Learned concepts 
that reside in memory are used to 
learn more complex concepts, Marvin 
develops concepts in much the way 
a human would: that is, the repertoire 
of concepts grows hierarchically. 

Expert Systems 

The expert systems applications at 
work today perform quite well in a 
limited domain and for routine rules 
of thumb in most cases. Enter the 
slightest novelty and deviation from 
the programmed knowledge and 
users get such discouraging answers 
as 'This parameter has not been 
defined." Warse yet, the system can¬ 
not learn the new concept or relation¬ 
ship, Users are quickly frustrated by 
the expert system when they notice 
the wasteful paths it takes time after 
time trying to prove the same thing, 
not being able to improve on its prob¬ 
lem-solving strategies, and, most im¬ 
portant, not being able to learn from 
past errors. The knowledge-acquisi¬ 
tion bottleneck can be eliminated by 
letting the expert system learn both 
rules and concepts in a more auto¬ 
mated fashion. Such a system should 
also have the ability to acquire con¬ 
trol techniques for optimizing its own 
processing. There are encouraging 
developments in all of these areas. 

There is a danger that I may be 
overselling the automated part of 
learning and underestimating the dif¬ 
ficulties involved, I would like to stress 
a simple point: For what the machine 
learns to be relevant it is necessary 
that humans stay close to the learn- 
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ing process. Also, for what is learned 
to be useful it must be scrutinized 
before it is used. This latter point is 
referred to by R. S. Michalski (refer¬ 
ence 3] as the '’comprehensibility 
principle" As for the question of 
relevance, even if you consider the 
seemingly simple case of inductive 
generalization, you immediately 
discover that a number of background 
assumptions go into the choice of 
direction along which generalization 
takes place Paul Utgoff and T Mitchell 
(references 4 and 5) use the term 
"bias" to describe that part of a learn¬ 
ing program "which influences how 
the concept learner draws inductive 
inferences based on the observed 
training instances." It is impossible to 
capture in a computerized system all 
the human constraints and intentions, 
those apparent as well as the tacit. Tb 
assure greater cooperation between 
machine and humans in the process 
of learning, the system must display 
a good deal of transparency effected 
through flexible explanatory facilities. 

Marvin: A Program That 
Learns to Learn 

Marvin, a machine learning program 
developed by C Sammut (reference 
6). pays heed to Baneqfs suggestions 
for a language capable of growth. The 
description language that is used for 
Marvin is a subset of Horn clause 
logic. This language makes the learn¬ 
ing and execution of a concept fairly 
easy because the concept is de¬ 
scribed in terms of a Icjgic program. 

Marvin depends on a human trainer 
to supply hierarchically structured 
sets of examples. The trainer presents 
Marvin with examples of a concept to 
be learned (the ’ target concept"), and 
Marvin generalizes a hypothesis (rep¬ 
resented by a "trial concept") from 
the given examples. The search 
strategy that Marvin employs to cap¬ 
ture the target concept is specific-to- 
general (i.e.. starting from each exam¬ 
ple, the program creates a new trial 
concept that is a further generaliza¬ 
tion of the first example), lb find out 
whether the hypothesis is a proper 
one Marvin comes up with objects 
that are adequately described by the 
trial concept. These objects are in turn 

[continued) 



DOES IT DO? 


It'S called the pound button. And it lets 
you make multiple calls faster when you 
use an AT&T Card, 

Once you enter your AT&T Card num¬ 
ber, the AT&T Network automatically 
remembers it. So between calls, just press 
the pound button and make your next call 
So, if you travel frequently, get the AT&T 
Card and save some time. Because time 
is something we can all use. Simply call 

1 800 CALL ATT, Ext. 229 




AT&T 


The right choice. 
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What is the name of the concept? letter 

The description can be generalized to; 


Show me an example Off Jetter: 'W 

XI is n 


X is a letter If: 

The tail of X2 is [ j 


X is 'K 

The head of X3 is 


Show me an example of letter: “'B ' 

The tail of X3 is [ ] 


X is a letter if: 

The head of X2 is a letter 


X is “B" 

Is {[ j,[B],[A]) an instance of append? no 



The head of X2 is the same as the head of X3 


Show me an example of lener: 

The description can be restricted to; 


X is a letter if: 

XI Is [ ] 


X is "2" 

The tail of X2 is [] 


Show me an example of letter: no 

The tail of X3 is [ ] 


X is a letter it: 

The head of X2 is a letter 


X is “A" 

The head of X3 is the same as the head of X2 


or X is 

Is ([ l.[B],[B]) an Instance of append? yes 



[ ] is an instance of letter_list. 


or X is Y" 

The description can be generalized to: 


Do you want to teach me another concept? yes 

X1 is [ ] 


What Is the name of the concept? letter_Jist 

The tail of X3 is [ ] 


Show me an example of fetler_Jist: [ ] 

The head of X2 is a letter 


XiM] 

The head of X3 is the same as the head of X2 


Show me an example of letter_list: [A] 

The tail of X2 is a letter_list 


The head of X is 'A" 

Is ([]4B A],[B]) an instance of append? no 


The tail of X is [ ] 

The tail of X2 is the same as the tail of X3 


‘A" is an instance of a letter. 

The description can be restricted to: 


The description can be generalized to: 

XI is [) 


The head of X is a letter 

The head of X2 is a letter 


The tail of X is [ ] 

The head of X3 is the same as the head of X2 


Is [B] also an instance of a letter_list? yes 

The tail of X2 is a letter^list 


[ ] is an instance of letter_Jist. 

The tail of X3 is the same as the tail of X2 


The description can be generalized to: 

Is ([ ].[B AJJB A]) an instance of append? yes 


The head of X Is a letter 

The description can be rewritten as: 


The tail of X is a letter_Jist 

X1 is [] 


Is [B A] an example of letter_lisl? yes 

X2 is a letter^list 


Show me an example of Jetter_list: no 

X3 is the same as X2 


The description of letter_„list is: 

Show me an example of append; ((A),[B),[A 8]) 


X is a tetter_list If: 

*... ... . . H. , 


Xis[] 

The tail of X1 Is [) 


or 

The head of X1 is a letter 


The head of X is a letter 

The head of X3 is the same as the head of X1 


The tall of X is a letters_^list. 

X2 is a letter_list 


Do you want to teach me another concept? yes 

The tall of X3 is the same as X2 


What is the name of the concept? append 

Is ([B]-[ ],IB] an instance of append? yes 


Show me an example of append: ([ ].(A].[A]) 

{[ ],X2, tail of X3) is an instance of append 


X1 is [ ] 

The description can be generalized to: 


The head of X2 Is 'A' 

The head Off X1 Is a letter 


The tail of X2 is [ ] 

The head of X3 is the same as the head of X1 


The head of X3 is "A" 

(tail of XI, X2, tail of X3) is an append 


The tail of X3 is [] 

Is [B A].[Bj,[B A B]) an instance of append? yes 


[ ] is an instance of a letter__list. 

The description of append Is: 


The description can be generalized to: 

(XTX2,X3) is an instance of append if: 


The head of X2 is '“A'* 

X1 is [ ] 


The tail of Xa is [ ] 

X2 is a letter^lisl 


The head of X3 is ‘A' 

X3 is the same as X2 


The tail of X3 is [ ] 

or i 


X1 is a letter_list 

The head of XI is a letter 


fs ([A].[A].[A]) an instance of append? no 

The head of X3 Is the same as the head of X1 


A" is an instance of a letter. 

(tail of X1,X2,tail of X3) is an append 


Figure I; A sessioH with the model-driven learner Marvin, wherein the trainer leaches Marvin the concepts letter, letter _list, and 

append. It is up to the trainer to present these concepts to Marvin in a hierarchical fashion. Note about append: Append joins a 

new letter list onto the end of an eidstins letter list so in the example of append. ([A],[B],[A B]}, the letter_Jist [B] is 

appended onto the letter_list [A], resulting in the new letter_list [A B]. 
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presented to the trainer. 

If the trainer decides that the object 
is contained in the target concept 
(such an object is referred to as "con¬ 
sistent"). Marvin attempts a further 
generalization. If, however, the trainer 
decides that a particular object is not 
contained in the target concept (such 
an object is called "inconsistent") and 
there are no other possibilities for 
generalizing, Marvin takes into ac¬ 
count the error of overgeneralizing 
and creates a new trial concept that 
is more restricted. A concept has 
been learned when all possibilities for 
generating trial concepts have been 
exhausted. 

Marvin is composed of the follow¬ 
ing components: 

• A description language. 

• An intepreter. This interpreter for 
Marvin's language must recognize ob¬ 
jects described by a concept and 
generate instances of the concept. 

• An associative memory. 

• A generalization procedure. This 
procedure creates a more general 
description once it is given a concept. 

• A learning strategy. Marvin begins 
with an initial hypothesis and con¬ 
tinues applying the generalization 
procedure until the target concept is 
learned. 

The learning algorithm forms hy¬ 
potheses that are tested for verifica¬ 
tion against available data or through 
the assistance of the trainer. The 
learning algorithm is given as follows: 

1. Initialize. The example given by the 
trainer is described in a form of 
clausal logic. This makes up the initial 
hypothesis. 

2. Generalize. Attempts are made to 
further generalize. If these attempts 
are proved unsuccessful, the learning 
process stops. 

3 Tbst. The generalization is tested by 
constructing an object from the trial 
concept. If the trainer finds the object 
consistent, then go to 2. 

4. Restria. If the trial concept contains 
objects that are not to be found in the 
target concept, a more specific hy¬ 
pothesis is created. Go to 3. 

The description Language 

Following Prolog, Marvin represents 
concepts using Horn clauses, that is. 


expressions of the form Q(X) < — 
P(X) & R(X). The basic constructs of 
these expressions are predicates like 
father(X,Y). interpreted as X is the 
father of Y. The choice of Horn clause 
logic means you can use a uniform 
way of describing sets of objects and 
relations among objects. Also, since 
concepts are represented as sets of 
Horn clauses, they can be executed 
as logic programs. 

Suppose you want Marvin to learn 
the concept of New Yorker as a more 
specific case than that of a Manhat¬ 
tan resident. The concept could be 
given as 

new_^yorker(X) <— human(X) & 

resides_in(X,manhattan) & 

walks_nervously(X). 

While at work to learn concepts Mar¬ 
vin uses two types of memory: a long¬ 
term memory that is a database of 
descriptive Horn clauses like the one 
above and a short-term memory that 
contains only facts, that is. instantiated 
predicates like resides_in(fran- 
cois, Paris). The short-term memory 
contains descriptions of the trainer's 
examples. Such an example might 
look like this: 

human(koch). 

residesLjn(koch, manhattan). 
walks_nervously{koch). 

A Session with Marvin 

Figure 1 shows the transcript of a ses¬ 
sion with Marvin where the trainer 
teaches Marvin the concepts of letter, 
letter_list, and append in that order. 

At the outset, a distinction should 
be made between the syntactic reper¬ 
toire of Marvin, which includes primi¬ 
tive constructs of lists, and semantic 
representations. Marvin's syntactic 
repertoire includes the properties of 
head and tail, which are separate from 
the concept of the semantic notion, 
list. Marvin has the ability to recog¬ 
nize when two objects are the same. 

All concepts known are contained 
in Marvin’s memory, which at the 
be^nning of the session is empty. The 
trainer painstakingly gives Marvin 
every example of a letter and in¬ 
dicates that there are no other ex¬ 
amples by replying to Marvin s query 
for another example of a letter with 


"no. " Marvin then presents its con¬ 
cept of a letter and asks if the trainer 
wants to teach it any other concepts. 
The interactive session continues with 
Marvin, and two incrementally more 
sophisticated concepts are learned, 
those of letter_list and append. 

Conclusion 

Professor Banerji and his colleagues 
of the Machine Learning Laboratory 
at St. Joseph's University are working 
on languages that are characterized 
by self-enrichment. One matter of par¬ 
ticular Interest is the way research in 
this area can be useful in future Pro¬ 
log implementations that incorporate 
intelligent backtracking techniques, in 
a joint venture, the State of Penn¬ 
sylvania through its Ben Franklin Part¬ 
nership. St. Joseph's University, and 
Orphic Exfjerts Inc. are in the process 
of developing learning programs that 
could prove of significance as en¬ 
hancements for expert systems in the 
defense area in particular. 

Finally, from what has been said in 
the course of this article you might get 
the feeling that 1 should be talking 
about machine-aided learning rather 
than machine learning. This goes 
along with the realization that despite 
the growing sophistication of its use. 
the computer remains just a tool for 
humans, at least for now. ■ 
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Now think Toshiba TllOO PLUS. The 
IBM'-compatible portable PC that puts full 
desktop PC power in a package smml enough 
to fit in a desk drawer. And light enough to 
make an oifice out of any place there's a seat. 

SPEED IS Of the essence. 

Computers can compute many times 
faster than our brain. But witli many portable 
PC s, you can go out of your mind waiting 
for them to load a pro^am, move around 
blocks of text, search miough a data base or 
recalculate a spreadsheet 

Not so with the TllOO PLUS. Our 
80C8616*bit processor has 16-bit data paths 
and runs at 7.16 MHz. Combined with our 
640KB of maximum memory capacity, it runs 
up to twice as first And that means tou 
can get through your work faster. Whatever 
kind of work you do. 


HOW Small IS IT? 

Putting all this speed and power in a 
package only 12.1" W x 2.6"H x 12"D and 
weighing under 10 pounds was no small 
feat We did it by using our unique gate array 
technology to reduce the number of ICs. 
Which gives jou exceptional reliability as 
well as incredible portability. 

IT BENDS OVER BACKWARDS. 

O.K., it’s fast small and light Which 
is enough in itself. But what else does the 
TllOO PLUS portable computer have going 
for it you ask. Plenty we say. 

Ever had to squint or scrunch down 
to see what’s going on with other portable 
PCs’ screens? Our screen is a high-contrast 
Irigh-resolution LCD that shows 25 lines by 
80 characters of text with 640 x 200 resolu¬ 
tion. And it will even bend over backwards to 
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accommodate you by tilting a full 90 degrees, 

Standards THAT Setthe Standard. 

The TllOO PLUS comes with a 
long list of standards including dual 720KB 
3.5^' disk drives, MS'E)OSf senal, parallel 
and CRT ports, an IBM-compatible keyboard 
with 81 full-size keys, rechaigeable NiCad 
batteries that last up to eight houi^s per 
charge, AC adapter, user’s manual, MS-DOS 
manual and soft canying case. 

Also standard is SideKick;* the best¬ 
selling utility program that includes a notepad, 
calculator, autodialer, calendar- and appoint¬ 
ment scheduler. And our exclusive “Excep¬ 
tional Care” Program. In the unlikely event 


that anything goes wrong with your TllOO 
PLUS, we guarantee you promirt delivery of 
a replacement while yours is being fixed? 

Options for the TllOO PLUS include 
300/1200 bps Hayes’-compatible internal 
modem, external 5.25" disk drive, Floppy 
Link to a destop Ft’s 5.25" drive, IBff 
compatible five-slot expansion cliassis and 
automobile power adapter. 

Ts there anything we left out? 

Oh yes, die phone number for 30ur near^t 
Toshiba computer and printer dealer. It's 
1-^0-457-7777. Please cMl to let us know 
you're thinking of us. 

j . GsM is a tritckmadi InJijiTinEKHiiil a itigia- 

of T !M:Ktck isa tcgisliawl tu%deiii-irk«if Burtttnd Intllhi:. 4 l^es 

isa rejjSsierwl tnKKrtiajk Hayes Qiip. ennjttfiK&i iu ‘•Ejui-pikael Gare" Program. 


In Tbuch with Tomorrow 

TOSHIBA 

Toshiba Ariiedca. Inc, Mirmatkin ■ 
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Reviews 


Reviewer s Notebook IOHN D. UNGER reviews three IBM PC clones: the Kaypro PC the Epson Equity 

by Ion Edmrds-- ---— 237 and the Multitech MPF-PC/700. He compares their performance and func- 

Three IBM Clones tionality and he notes that although the hardware designs are markedly dif- 

by John Q Unger .. 239 ferent. all three emulate the IBM PC well. He found the Kaypro PC to be the 

The Macintosh Pius best value, while the MPF-PC/700's faster clock speed accounts for its high 

by Chris Crawford .. 247 performance. 

Three 24-prN Dot^Matrjx Printers Chris Crawford examines the Macintosh Plus. He concludes that the com- 

by ^^bert D, Swearengin ... 255 puter solves most of the problems inherent in the original 128K-byte Macin- 

Digitizers for Data Entry tosh by Virtually eliminating disk swapping and providing more disk storage 

by Eldon Q Hearn ..261 and RAM space. He and Tbm Thompson, a BYTE technical editor, also com- 

Twa c Compilers for the Amiga pare four mem ory-ex pans ion kits for the Macintosh Plus. 

by cfiMe Hmih .271 Robert D. Swearengin looks at three 24-pin dot-matrix printers. All three 

SPSS/PC+ are fast, versatile, and provide excellent quality, but Robert notes that there 

by leffrey M. lac^ues ..279 is a wide range in functionality and price 

Aegis Animator and Aegjs Images Eldon D. Hearn surveys eight digitizers. A single table summarizes the 

by mrren Block .... 285 features and capabilities of the devices. The article explains the table and 

Turbo Lightning and Strike also provides information that should prove essential before you purchase 

by Ross Ramsey ..289 a digitizer. 

filePro 16 AND filePro 16 Plus Charlie Heath compares two popular C compilers for the Amiga. Both Lat- 

by Richard Hardness. 297 tice C and Manx Aztec C68K have strengths and weaknesses, and either should 

Review Feedback ...301 suit your needs, but the Aztec C68K compiler scored well in the benchmarks, 

Charlie also praises the C68K compiler for providing source code for the library 
functions and for generating more compact code. 

leffrey M. Jacques examines SPSS/PC4-. an analytical software package lef¬ 
frey has found that the package provides a substantial but incomplete subset 
of SPSS-X. the mainframe version. He concludes that the package does almost 
everything you might want it to do. and at a reasonable price. 

Warren Block was among the first to use Aegis Animator and Aegis Images. 
His review reveals that the Amiga is getting the fine software that its hard¬ 
ware deserves. 

Ross Ramsey compares Tbrbo Lightning and Strike. Both products provide 
RAM-resident spelling checkers that correct your spelling as you write. Ross 
has found that, at least for him. the programs are less useful and more an¬ 
noying when used with longer documents. Strike is less expensive, but you 
may require some or all of Turbo Lightning's options. 

Finally, Richard Harkness recommends filePro 16 and filePro 16 Plus, two 
PC-DOS and MS^IX])S reiational database management systems. He notes that 
both are fast, flexible, and worth a long look. 
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A Command Performance 



Y<Mir perfonmmce di'peiuls as much 
on your msuwnent as it does on your 
ahiliiy. 

XyWrile HI is a critically acclaimed 
word processor that extends your writinj{ 
and editing raiif’e—on a simple memo 
or letter, a complex technical or legal 
document, or a multi-column script. 

With Xy Write III, you get nine win¬ 
dows, a redefinuhle keyboard, and 
many motv features to support a truly 
jine performance. 

A pianist couldn't perform if .several 
seconds elapsed between pres.sing a key 
and hearing the note. You shouldn’t wait 
precious seconds for your word proces¬ 
sor to handle a command. Xy Write III 
proie.s.ses yotir commands instantly, .so 
you get more done in less time. 



Enjoy the feel of a superior instrument 
when you sit down at the keyboard. 
Call (617) 275-4439 today and order 
our demo disk. 

XyQuest 

XyQuest, Inc. 

3 Loomis Street, Bedford, MA 01730 














REVIEWER’S NOTEBOOK 


T he MatiWforld Expo in Boston was 
a big hit. The crowds were 
vibrant, and there were many im¬ 
pressive developments. The most ob¬ 
vious of these were in desktop 
publishing. Packages such as Page¬ 
Maker (Aidus Corporation. 4il First 
Ave. S. Suite 200. Seattle. WA 98104. 
(206) 622-5500) and MacPublisher II 
(BSPl. 1260 Boylston St.. Boston, MA 
02215. (800) 556-0027) were in 
evidence, but they will undoubtedly 
be even more effective when they are 
marketed with larger screens for the 
Macintosh. 

At the Expo we saw one such 
screen. The Big Picture from Levco 
(6160 Lusk Blvd.. San Diego. CA 
92121. (619) 457-2011). This upgrade 
for the Macintosh Pius or the 5t2K- 
byte Macintosh provides a 17-inch 
display with a 1024- by 808-pixel grid. 
It wasn't hard to imagine typesetting 
two facing pages simultaneously on 
this screen and future versions of the 
page<omposition systems. Tb install 
The Big Picture, you connect a display 
controller to the 68000 with a clip-on 
connector. 

IDT Systems (301 Bronxville Rd.. 
Bronxville NY 10708, (914) 968-7647) 
supplies MegaScreen. a video pe¬ 
ripheral system for the Macintosh Plus 
with 1024- by 1024-pixel resolution. 
MegaScreen also uses an internally 
installed card. Both units provide 
128K bytes of on-board video mem¬ 
ory. and both manufacturers claim full 
compatibility with Macintosh soft¬ 
ware. 

The most interesting application 
that we saw at the Expo was the latest 
version of FullPaint from Ann Arbor 
Softworks (30816 South State. Ann 
Arbor. MI 48104. (313) 996-3838). The 
application, which requires at least 
512K bytes of memory to operate, 
allows you to paint on the entire 
screen and on up to four documents 
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at the same time. You can therefore 
cut and paste among several docu¬ 
ments. and FullPaint is Fully upward- 
compatible with MacPaint files. The 
program is also compatible with 
Switcher, digitizing tablets, and digi¬ 
tizing cameras. 

The SCSI port on the Macintosh 
Plus is responsible for the prolifera¬ 
tion of third-party hard disks for the 
computer. Perhaps the most interest¬ 
ing of these is the drive from ProApp 
(1475 South Bascom Ave., Suite 101, 
Campbell, CA 95008, (408) 559-3552), 
which you can also connect to a varie¬ 
ty of other Apple computers, includ¬ 
ing the lie, the lie, and the earlier 
i28K- and 512K-byte Macintoshes. 
The drive hooks directly to the SCSI 
port, but you can also connect it to 
the floppy disk port on an Apple II, 
The best feature of the hard disk is 
that you can partition the drive to ac¬ 
commodate both a Macintosh Plus 
and an Apple He or He. 

For the Amiga. I looked this month 
at MaxiPlan. a powerful spreadsheet 
from MaxiSoft (2817 Sloat Rd., Peb¬ 
ble Beach. CA 93953, (408) 62 5-4104), 
The software makes full use of the 
Amiga's environment. It supports 
multitasking, and with the mouse you 
can easily select and drag on cells, 
select the numerous options from 
standard pull-down menus, and 
generate full-color charts in a variety 
of styles and formats. Additional 
features allow you to easily use the 
application as a database manager, 
and the program has voice support 
for the blind. 

Highways and Byways from New 
Directions Software (5259 Sepulveda 
Blvd., Suite 9. Van Nuys, CA 91411, 
(818) 784-9354) caught our attention. 
For IBM PC compatibles, the software 
allows you to plan your automobile 
trips and keep track of expenses 
quickly and effectively. There will be 


three regional maps for use with the 
program (at press time only the 
western map was available, but the 
company says that central and eastern 
maps will be out by the end of the 
year), each for $49.95. It was easy to 
generate routes, and I was impressed 
that the algorithm generated the 
same route regardless of whether 1 
went from point A to point B or from 
point B to point A. 

The software lists the route with rea¬ 
sonable directions, and you can ob¬ 
tain an estimate of how much time is 
involved. You can also vary a number 
of parameters including the season 
and the type of car you drive, and you 
can optimize the route for either time 
or distance. The product seems well 
suited for long-distance routing. 
Localities are not finely mapped, 
however. 

Last month I discussed my working 
environment. Since then, I have 
added Cruise Control from Revolution 
Software (715 Route 10 E, Randolph, 
NI07869, (201) 366-4445), which Ezra 
Shapiro discusses in his column this 
month. I can also report that the soft¬ 
ware performs extremely well. At the 
DOS level and with PC-Write, my 
favorite word processor, the cursor 
moves about three times faster. More 
importantly, perhaps, 1 encountered 
no incompatibilities with any of my 
other RAM-resident software. 

Also amazing is WildFire, a Zenith 
Z-151/-152/-161 speed kit from Soft¬ 
ware Wizardry (1106 First Capitol Dr., 
St. Charles, MO 63301, (314) 946- 
1968). The kit includes a V20, a plug¬ 
in daughterboard, and a new chip set 
that Software Wizardry claims will 
outperform a Z-l 58 at 8 MHz. I will in¬ 
stall it this month in our Z-I51 and 
report next month on the "new" sys¬ 
tem's performance. 

—Ion Edwards 
Senior Technical Editor, Rrvleus 
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12 MHz SPEED... 

... plus A MEGABYTE FOR DOS! 



THEY ALL NEED NUMBER SMASHER/ECM^ 


Turn your PC or XT into the machine it should have 
been! The 12 MHz Number Smasher/ECM is the fastest 
accelerator on the market It is also the most powerful, provid¬ 
ing a true megabyte for DOS! 

To break the 640K DOS barrier MicroWay designed a 
Memory Management Unif (MMU) that is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS". MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys¬ 
tem will report 1,036288 byt^ total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 

Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE Cl 
This means you have an additional 384 K available for over¬ 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


Number Smasher/ECM is 100% compatible with ail 
hardware and software including E MS and EGA boards. The 
compatibility is a result of control: its speed is switch, key¬ 
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM can still 
be run by setting DOS to 640K or 704K and using the 
memory above DOS for I/O enhancers. 

Number Smasher/ECM runs floating point bound pro¬ 
grams faster than an AT or any other80286 based machine. 
In fact. Number Smasher’s 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 10! 

Number Smasher/ECM is the most cost effective pro¬ 
ductivity tool you can buy. The base board which runs at 
9.54 M Hz comes with 512 K and costs only $599! The com¬ 
plete system which includes a motherboard accelerator, one 
megabyte of memory and a 12 M Hz 8087 is just $1199. Call 
today to discuss your particular configuration. Remember: 
“The advantage of buying from MicroWayisoutstanding per¬ 
sonal service" (PC Magazine, 6/10/86 - p. 162) 


Micro 

INa^ 


The World Leader in 8087 Support 


P.O. Box 79, Kingston. Mass. 02364 USA (617) 746-7341 
Tempo House. London. U.K. call 01-223-7662 

Number Smasher, ECM and MegaDOS are trademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWayf Inc. 
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Three IBM Clones 

BY John D. Unger 


A trio of IBM 

PC clones from Kay pro, Epson, 


and Multitecfi 



Three new IBM PC XT clones 
have recently appeared on 
the already crowded IBM PC 
clone market. TWo are from 
longstanding computer hard¬ 
ware manufacturers Kaypro 
and Epson. The third clone, 
manufactured by Multitech, 
comes from Teiiwan. 

The SI 595 Kaypro PC is the 
only desktop IBM PC com¬ 
patible that Kaypro is cur¬ 
rently marketing. The Epson 
that I reviewed is the SI295 
Equity 1.1 also reviewed the 
Si 230 Multitech MPF-PC/700 
Dl. 

I am intrigued by the dif¬ 
ferent hardware approaches 
used by the three manufac¬ 
turers to achieve com¬ 
patibility with the IBM PC. 

Both the hardware design 
and the component layout 
vary markedly from com¬ 
puter to computer. However, 
the net results are similar, 
and all three micros emulate 
the IBM PC well. 

The Multitech and Epson machines 
were limited in the amount of soft¬ 
ware that 1 could check for com¬ 
patibility because they use the equiv¬ 
alent of IBM's monochrome adapter 
board and display. The Kaypro PC 
also has a monochrome monitor, but 
its multivideo board can display 
colors in shades of green as well as 
emulate the monochrome display of 
the IBM PC. 

All three computers come with two 
360K'byte double-sided double-den¬ 
sity disk drives and 256K bytes of 
RAM. The Kaypro and Epson systems 
include a monochrome monitor, but 
Multitech did not include a monitor 
with the MPF-PC/700 that I reviewed: 
therefore, the Epson's monitor per¬ 
formed double duty during the 


review. All the systems included the 
MS-DOS 2.11 operating system. The 
Kaypro PC comes bundled with an im¬ 
pressive array of MicroPro software 
(see page 240), and the Multitech sys¬ 
tem includes an intriguing optional 
operating system, Concurrent CP/M. 
Both the Multitech and the Kaypro 
systems would be suitable for use as 
small business or home computers, 
but the Epson system, because of its 
limited expansion capability and 
small power supply, would be better 
in a home environment. 

Display 

The Kaypro PC comes with its own 
multivideo board, which gives you the 
option of using three outputs: mono¬ 
chrome, RGB. and composite video. 
A memory-resident utility program 


lets you switch between 
monochrome and color 
modes. The default mode at 
start-up is set by DIP switches 
on the video board. A green 
monochrome monitor comes 
standard with the Kaypro PC. 
This monitor uses a high- 
persistence phosphor that 
leaves a faint but noticeable 
ghost image on the screen 
when you scroll through text 
or play certain games. 

You can run graphics pro¬ 
grams that use color on this 
system; the colors are dis¬ 
played as shades of green. 
The Multitech MPF-PC/700 
has a standard CGA (color 
graphics adapter) board but 
no monitor, 1 did not have a 
monitor compatible with this 
type of video adapter, but 
Multitech provided me with 
a monochrome adapter that 
1 was able to use with the 
Equity i's monitor, {Editor's 
note: Tftc Mullitech MPF-PC/700 
now includes a fiigh-resolution soft-white 
(K171 phosphor) i2-mcfi monochrome moni¬ 
tor in its standard configuration.) 

The Equity I has a monochrome dis¬ 
play board and monitor. This com¬ 
bination displays only text and the 
IBM graphics characters. 

KEYBOARD 

Both the Equity ! and the Kaypro PC 
have IBM PC AT-style keyboards. The 
Kaypro PCs is complete with a System 
Request key, lighted indicators for the 
Caps, Scroll, and Num Lock keys, and 
it has a keyboard lock on the front 

(continued) 

John D. Unger (P.O. Box 95, HamiltoH, VA 
22068) is a geophysicist for the U.S. govern¬ 
ment who writes graphics software and uses 
computers to study the structure of the earth's 
crust. 
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REVIEW: THREE IBM CLONES 


Name 

Kaypro PC 

Equity i 

MPf=^PC/7O0 D1 

Company 

Kay pro Corporation 

533 Stevens Ave; 

Solana Beach. CA 92075 
(619) 481-3900 

Epson America Inc. 

Computer Products Division 

2780 Lomita Blvd. 

Torrance, CA 90505 
(213) 539-9140 

Multitech Electronics Inc. 

1012 Stewart Dr. 

Sunnyvale, CA 94086 
(800) 538-1542 

Size 

191/2 by 16 by 6 inches 

30 pounds 

14^2 by 15 by 6 inches 

23 pounds 

171/2 by 1SW by 6 Inches 

271/2 pounds 

Components 

Processor: 

8083 ai 4.77 MHz 

8088 at 4.77 MHz 

8088-2, switohable between 4.77 
and 8 MHz 

Memory: 

256K bytes dynamic RAM 
(standard); expandable to 640K 
bytes on motherboard 

256K bytes dynamic RAM 
(standard); expandable to 512K 
bytes on motherboard 

256K bytes dynamic RAM 
(standard); expandable to 640K 
bytes on motherboard 

Mass storage; 

Two Canon MOD 531 360K’by!e 
double-sided double-density 
5y4*inch drives 

Two Epson SD-SOO 360K-byte 
doubJe-sided double-density 
5V4-inch drives 

Two Panasonic 360K-byte double- 
sided double-density 51 / 4 -inch 
drives 

Display: 

High-resolutlon green 
monochrome 12Hnch diagonal 
screen; compatible with IBM 
monochrome adapter and IBM 
color graphics adapter; 
composite, RGB, and 
monochrome video output 
connectors 

High-resolution green 
monochrome 12-inch diagonal 
screen; monochrome display 
adapter (ISM compalibie) 

High-resolution soft-white 12-inch 
diagonal screen; color graphics 
adapter (IBM compatible) 

Keyboard: 

Detached QWERTY with 84 keys 
including 10 function keys and 
numeric keypad 

Detached QWERTY with 83 keys 
Including 10 function keys and 
numeric keypad 

Detached QWERTY with 97 keys 
including 10 function keys, 
separate cursor keys, and 
numeric keypad 

Expansion: 

Three full-length and three haJf- 
length slots 

Two full-length slots 

Four full-length slots 

I/O Interfaces: 

One RS-232C serial port (9-pin): 
one Centronics-compatible 
parallel printer port {26-pin); 
speaker (accessed from BASIC 
or assembly language) 

One RS-232C serial port (26-pin); 
one Centronics-compatible 
parallel printer port (25-pin): 
speaker (accessed from SASIC 
or assembly language) 

One RS-232C serial port (25-pin}; 
one Centronics-compatible 
parallel printer port (25-pin); 
speaker (accessed from BASIC 
or assembly language) 

Software 

MS-DOS 2,11; GW-BASIC; 
WordStar; Mail Merge; 

CorrectStar; Starlndex: 
PolyWindows Desk; Mite 

MS-DOS 241; GW-BASIC 

MS-DOS 241; Concurrent CP/M; 
MASM (Microsoft Macro 
Assembler) 

Documentation 

MS-DOS 241 user’s guide, MS- 
DOS 2.1 programmer’s reference 
manual; GW-BASIC 2,0 manual; 
software manuals for WordStar, 

Mail Merge, CorrectStar, Starlndex, 
PolyWindows Desk, and Mite 

User^ guide; MS-DOS manual; 
GW-BASIC manual 

MS-DOS 2.11 user's and 
reference guides; Concurrent 

CP/M user^ and reference 
guides 

Price 

$1595 

$1295 

$1230 
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REVIEW: THREE IBM CLONES 


SYSTEM FEATURES 


MEMORY SIZE (K BfYTES) 
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DISK ACCESS IN BASIC (IN SECONDS) 
WRfTE READ 
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panel. The Equity I s keyboard lacks 
these features. The MPF-PC/700's 
ASCII keys are laid out similarly to the 
PC XT's, but the left Shift key is easier 
to reach and there is a larger Return 
key The MPF-PC/700 also has a con¬ 
venient separate cursor keypad 
located between the main keyboard 
and the numeric keypad. Heavy 
spreadsheet users will appreciate this 
arrangement. The feel of all three key¬ 
boards was good, but none has an 
audible click like the IBM keyboards. 
My favorite Is the Equity I's. which is 
somewhat firmer than the other two, 
but 1 found no strong shortcomings 
with any of them. 


BASIC PERFORMANCE (IN SECONDS) 
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SPREADSHEET (IN SECONDS) 
LOAD RECALCULATE 
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_ Epson Equity I m Multitech MPF-PCfJOQ (4.77 MHz) ew IBM PC 
■■ Kaypro PC m Muttitech MPRPCr/OO (8 MHz) 


Hardware and Layout 

Both the Kaypro PC and the Multitech 
MPF-PC/700 are similar in appearance 
to IBM machines. The Kaypro PC is 
almost a duplicate of the PC AT even 
down to the keyboard lock on the 
front panel. The Multi tech MPF-PO 
700 resembles the PC XT except for 
its color scheme and the hardware 
reset switch on the front panel. 

The Epson Equity I has a much 
smaller footprint and more attractive 
styling than the other two machines. 
Epson uses flip-down panels on the 
front of the main unit The on/off 
switch is behind one panel at the top 
right, and a larger panel beneath the 
disk drives conceals a hardware reset 
button and ten DIP switches that you 
use to configure the amount of RAM, 
the type of monitor installed, the 
number of floppy disk drives in the 
system, and whether the parallel and 
serial ports are enabled or disabled. 

At first examination, all three com¬ 
puters seem to use a basic IBM-like 
layout for their internal components. 
However, a closer look reveals some 
important differences. The Equity I's 
small size means that internal com¬ 
ponents are tightly packed and there 
is room for only three expansion slots. 
Only two are available after a video 
board is installed. There is room for 
only two half-height disk drives, one 
of which can be replaced by a half¬ 
height hard disk, and they must be 
removed for access to the mother¬ 
board components, microprocessor 
chip, and RAM. 

[cotitinued) 
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REVIEW: THREE IBM CLONES 


The Equity I's power supply is rated 
at only 55 watts. Normally this would 
limit expansion capability, but since 
the machine has only three internal 
slots, the low power output is not 
critical. 

The MPF-PC/700's layout is similar 
to a standard IBM PC XT's except that 
the two floppy disk drives are 
mounted on the removable top cover 
of the case rather than on the main 
frame of the unit You have to handle 
the cover carefully when removing it 
because of the umbilical wires con¬ 
nected to the main unit Both the 
MPF-PC/7CX) and the Kaypro PC have 
space on the main chassis to add an 
internal fulhheight hard disk drive in 
addition to the two standard half¬ 
height floppy disk drives. 

The Kaypro PC's layout superficial¬ 
ly resembles the IBM PC's. However 
the Kaypro PC's motherboard is used 
only as a mount for the expansion 
slots. The microprocessor and its ac¬ 
cessory chips reside on one full- 
length expansion card, and the RAM. 
disk controller circuits, and I/O ports 
are on another. A third full-length slot 
is taken up by the Kaypro PCs multi- 
mode video board. This layout still 
leaves three full-length and three half- 
length slots free for further expansion. 

Putting the microprocessor and its 
ancillary chips on an expansion card 
makes the Kaypro PC instantly up¬ 
gradable and is a guarantee against 
obsolescence. In fact. Kaypro is now 
advertising an 80286 processor re¬ 
placement board that turns the Kay¬ 
pro PC into an IBM PC AT clone. The 
only catch is that the Kaypro has an 
8-bit data path between the processor 
board and RAM board because the 
expansion slots on the Kaypro PC are 
compatible with the IBM PC rather 
than with the ATs 16-bit data path. 
This degrades performance some¬ 
what because the 8-bit bus needs 
more clock cycles to send the same 
information between the micropro¬ 
cessor and memory. 

The hardware reset switch for the 
Kaypro PC is mounted on the micro¬ 
processor expansion board at the 
rear of the computer. It is more 
awkward to reach than the front- 
mounted reset switches on the Equi¬ 
ty I and the Multitech MPF-PC/700. 


The Kaypro PC's card-mounted 
serial port is a 9-pin connector like 
that found on the IBM PC AT The 
Equity I and the MPF-PC/700 have 
standard IBM PC 25-pin serial and 
parallel ports mounted on their sys¬ 
tem motherboards. 

Internals 

More differences show up here First, 
the Equity I has no socket for an op¬ 
tional 8087 coprocessor, and al¬ 
though all three use the 8088 chip for 
their microprocessors, the MPF- 
PC/700 uses the 8088-2 version of this 
chip. This allows switching between 
clock rates of 4.77 and 8 MHz. The 
MPF-PC/700 handles changes in pro¬ 
cessor speed gracefully. You can 
change speeds either by running a 
short utility program that is included 
with the operating system software or 
by simultaneously pressing the Ctrl. 
Alt and plus (+) keys. You can change 
the default processor speed at start¬ 
up by moving a shorting plug on the 
motherboard. A green LED on the 
front panel lights up when the MPF- 
PC/700 is in its high-speed mode. 

The Kaypro PC that 1 reviewed was 
configured with three banks of nine 
2 56K-bit RAM chips. This gives a total 
of 768K bytes of memory, but only 
640K bytes are used by MS-DOS. The 
Kaypro PC comes with a RAM disk 
program that uses the extra 128K 
bytes of memory as well as any part 
of the regular 640K bytes. 

Tb add memory beyond the stan¬ 
dard 2 56K bytes in the Equity 1. you 
have two options. Epson makes a 
265K-byte piggyback board that 
mounts in a special system-board 
socket. This way you can have 512K 
bytes of memory in the Equity 1 with¬ 
out using one of the expansion slots. 
The second possibility is to add a 
standard IBM PC-compatible mem¬ 
ory-expansion board and bring the 
system memory up to 640K bytes. 

It should be possible to configure 
the MPF-PC/700 with 640K bytes on 
the motherboard, but the user's 
manual only describes how to set the 
machine up with 512K bytes of RAM. 
The Multitech user's guide shows how 
to configure the MPF-PC/7CK) with 
either 64K-byte or 2 56K-byte memory 
chips in two banks of nine chips. 


Elsewhere the documentation states 
that 640K bytes of RAM can be in¬ 
stalled on the system board. My 
review machine had room for 36 RAM 
chips in four banks of nine chips. On¬ 
ly one bank was populated with 2 56K 
chips. 

The Kaypro PC is the only machine 
whose standard configuration in¬ 
cludes both an internal clock and 
backup battery. 

Software 

The Kaypro PC comes bundled with 
an impressive array of software, which 
makes this micro a good value for 
someone who is starting computing 
from scratch. This software is not a 
collection of freeware or little-known 
programs but useful full-featured pro¬ 
grams that almost eliminate the need 
to buy anything else for general home 
or business use. The only program 
missing is a spreadsheet. 

The PolyWindows Desk software is 
published by Polytron Corporation 
and is a memory-resident desktop ac¬ 
cessory program similar to Borland's 
popular SldeKick, One difference be¬ 
tween PolyWindows and SldeKick is 
that you can choose to load as few or 
as many of the memory-resident fea¬ 
tures as you want with PolyWindows. 
thus conserving RAM. Mite is a com¬ 
munications software package from 
Mycroft Labs. It is a terminal emula¬ 
tion program that allows the Kaypro 
PC to communicate over bulletin 
boards and with other computers. 

Multitech gives you the unusual op¬ 
tion of choosing between two oper¬ 
ating systems for the MPF-PC/700; 
MS-DOS 2,11 or Concurrent CP/M, 
|E2^ift)r's note: MwJiifecft is now supplying 
MS-DOS 3,1 with its computers] Most 
users will prefer MS-DOS because of 
its popularity and compatibility with 
PC-DOS and with IBM software, but 
the version of CP/M included with the 
MPF-PC/700 allows you to run MS- 
DOS applications from within the 
CP/M operating system. Concurrent 
CP/M also supports multiuser and 
multitasking processing, making it 
more versatile than MS-DOS for cer¬ 
tain functions. 

Multitech does not provide a BASIC 
interpreter, but Microsoft's MASM, 
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LOGITECH MODULA-2/86 
HOLID«^ PACKAGE 




□ Library Sources §9^ 

□ Window Packai^e $4^ 

□ Make Utility $25 

□ ROM Package $195 

Add i6.50 for shi ppin^ and handling. Calif, 
residents add applicable sales tax. Prices valid 
in U,S, only. 

Total Enclosed S_ 


□ Visa □ MasterCard □ Check Enclosed 


Card Nunib;;r 


ExpiniiE^n Dute^ 


Manic 


Address 


i^hnne 


LOGITECH 


Logitech, Inc, 

8US Veterans Blvd. 
Redwootl CilyXA 94053 
Tel:4I.M6.h-9S52 

In Eli rope: 

Logitech SA, Switzerland 
Teli4L2hS7%.=ib 

In Italy: Tel: 39-3-215-5622 


^89 Price 


■ Separiite Compilation 

■ Native Code Generation 
• Large Memory Model Support 

■ Multitasking 

■ Powerful Debugging Tools 

■ Comprehensive Mtidule Library' 

■ Available for the PC and the VAX 
Use LOGITECH MODULA-2/86 to 

decrease your overall deveiopment cycle 
and produce mure reliable, more 
maintainable code. 


m LOGITECH 
^ MODULA 2/86 $89 

Includes Eiditor, Run Time System, Linker, 
8087 Software Emutadon, Binary Coded 
Decimal iBCD) Mtxlule, Logitech's com¬ 
prehensive library. Utility to generate 
standtird .EXE files. AND more! 

• LOGITECH MODULA-2/86 
with 8087 Support $129 

• LOGITECH MODULA-2/86 
PLUS $189 

For machines with 512K of RAM. 
Increases compilation speed by 50%. 

• RUN TIME DEBUGGER 
(Source level! I $69 

The uldmate professional stool! Display 
source, dal a. call chain and raw memory. 
Set break points, variables, pinpoint bugs 
in your source! 

^ UTILITIES PACKAGE $49 

Features a PosFMorlem Debugger (PMD). 
If your program Crashes at run-time the 
PMD allows you to analyze the status of 
the program and locale the error. Also 
includes a Disassembler, Cross Reference 
Utility,and Version that allows conditional 
compilation. 

Ip LIBRARY SOURCES $99 

Source code now available for 
customization or exemplification. Inquiry 


WINDOW PACKAGE 


Build windows into your programs. Features 
virtual screens, color support, overlapping 
windows and a variety of borders. 


MAKE UTILITY 


Figu res ou t d ependenc ies and au tom at ically 
selects modules affected by code changes 
to minimize recompilation and relinking, 

• CROSS RUN TIME $199 
Debugger and ROM Package 

Still available at an introductory price! 


TURBO PASCAL to $49 
MODULA R TRANSLATOR 

“Turbo PctscaL ,. is a ven> good system^ 
Ihif don't make the mistake of trying 
to use it for iarge programs^' 

Nikktus Winh* 
Our Translator makes it even easier for 
Turbo users to step up to Modula-2/86, 
U changes your Turbo source ccide 
inio ModQla-2,/86 source, solves all the 
incompatibilities, and translates the 
function calls of Turbo Into Modula-2/86 
procedures. Implements the complete 
Turbo libraries 1 


Call for infonnation abou t our VAXA'^MS 
version. Site License,University Discounts,Dealer M 
ik Di St rlbu tor prici ng. 

30 Day Money Back Guarantee! V' 

To place an order call our special it ill free - 
number: ^ ^ ^ ^ ^ ^ ^ 

800-2317717 

in California 

187 800 - 552-8885 M 


$]99 

Special 
Holiday Offer 


Step up to the power of LOGITECH 
MpDlJLA-2,/86 at a saving of nearly 
SlOO off our usual low prices! WeVe 
offering a complete tool set including 
our compiler with 8087 support (for use 
with or withoui an 8()87).our Turbo 
to Modula-2/86 Translator, Run Time 
Debugger, and Udlities in one holiday 
package at a special price! 


o I want to step up to 
I 1^3 LOGITECH MODULA-2/86! 
Here’s the configuration I'd like: 

□ Special Holiday Package $199 

□ Log itec h M od u la-2/86 S89 

□ with H0H7 supfKtn $129 

□ Plus Package $189 

□ Turbo to Modula Translator $49 

□ Run Time Debugger $69 


*iii rt-ported in Micro Cornbcapjo. Aixsiusi'Septcruber bJHS.Turbn Pust-ijl i.>u (riMlcmurk af lEirtund tniiTnictiniiul;^ 



















REVIEW: THREE IBM CLONES 


LINK. CREF and EXE2B1N programs 
for assembling and linking assembly 
language programs are included with 
the MSDOS utility software 
The Equity I is bundled with MS- 
DOS 2Jl and GW^BASIC As part of 
the operating system utilities, Epson 
provides menu^riven programs that 
format and copy disks and configure 
the serial port. 

Performance and 
Compatibility 

As the benchmark graphs show there 
were no big surprises when the BYTE 
benchmark tests were run on these 
three micros. The results are similar 
to those obtained for the IBM PC, The 
exceptions are for the MPF-PC/700 
running in its 8-MHz mode and for the 
Kaypro PC's BASIC Disk Access Read 
test. The former results are easily 
understood, but the Kaypro^s in¬ 
creased performance in the Read test 
is less easy to decipher. It may be due 
to the way that the machine's file-read 
BIOS function is written, 

[n terms of day-to-day performance 
you would not notice very many dif¬ 
ferences while using any of the three 
computers unless you had the MPF-^ 
PC/700 in its high-speed mode all the 
time 1 had no problems running any 
of my [BM software in the 8-MHz 
mode. 

All three micros are highly compati¬ 
ble with the IBM PC, Kaypro uses the 
well-known ROM made by Phoenix 
Software. Both Epson and Multitech 
have apparently developed their own 
versions of IBM's ROM, 

[ could not find any IBM software 
that would not run on these com¬ 
puters with the exception of games 
and graphics programs that must run 
in the color graphics mode. These 
could not be tested on the Equity I 
or the MPF-PO700 because of their 
monochrome display boards* 

As always, you should try your 
favorite applications program on the 
computer of your choice before you 
buy the machine. 

Documentation 

Epson's manuals consist of two 8- by 
10-inch three-ring binders that fit in¬ 
to one 5-inch-thick slipcase. The user's 
guide has clear instructions that help 


a beginner get the Equity I up and 
running quickly. The MS-DOS manual 
is part of the same binder as the 
user's guide and is about average in 
terms of completeness and ease of 
use. The explanation of the operating 
system commands is clearer and the 
examples are better than those in the 
IBM DOS manual. The GW-BASIC 
manual is adequate. 

Multitech includes four slim paper¬ 
back volumes with the MPF-PC/700. 
One pair consists of user's and refer¬ 
ence guides for MS-DOS 2Ji: the 
other pair offers similar information 
for Concurrent CP/M* 

The operating system manuals are 
copies of generic Microsoft and 
Digital Research documents. Much of 
the information specifically related to 
the MPF-PC/700 is duplicated in the 
two user's guides* 

As you might expect with all its 
bundled software the Kaypro PC has 
the largest number of manuals* AH 
nine of them are inexpensively bound 
7- by 9-inch paperbacks. Although the 
software manuals included for the 
MicroPro products are not complete 
reference manuals, they describe how 
to use the programs adequately. The 
manuals for Mite and PolyWindows 
Desk are written by their respective 
software publishers* The Mite manual 
is particularly well written and easy to 
understand. The presence of an MS- 
DOS 2.11 programmer's reference 
manual is a welcome addition for 
users who will be writing software for 
the computer. 

Support and Service 

The Equity 1 comes with a one-year 
warranty on parts and labor. Epson 
has a widespread network of dealers 
throughout the US*, so obtaining ser¬ 
vice should not be much of a prob¬ 
lem. The compactness of the com¬ 
puter and the difficulty of getting at 
the main circuit board makes the 
Equity I harder to work on than the 
other micros. 

The Kaypro PC has a 90-day war¬ 
ranty period that covers all parts and 
labor. Purchasers are encouraged to 
have an authorized dealer service the 
computer* presumably the dealer who 
sold it* However, you can ship the 
machine to Kaypro directly The 


modular nature of the Kaypro PC 
makes servicing it easy. 

Multitech's U.S. headquarters and 
service repair facilities are in Sun¬ 
nyvale. California, They have technical 
experts on-site to answer owner's 
questions via a toll-free number* The 
technical staff proved to be both 
courteous and helpful when I called 
with questions concerning the use of 
some of the operating system utilities 
Included with MS-DOS* The MPF- 
PC/700 comes with a six-month war¬ 
ranty on parts and labor, but you have 
to pay for your own shipping. For $40. 
you can extend the warranty coverage 
for an additional six months. The 
computer uses common generic hard¬ 
ware and should be serviceable by 
any knowledgeable technician. 

Conclusions 

The Kaypro PC appears to be the best 
value of the three computers, its only 
shortcoming is the lack of a high¬ 
speed (8-MHz) mode like the Multi¬ 
tech MPF-PC/700's* It has adequate in¬ 
ternal space and power supply 
capacity for expansion. One big plus 
for the Kaypro PC is its removable 
microprocessor expansion card* This 
facilitates upgrading of this microcom¬ 
puter as future options and enhance¬ 
ments become available. But the 
major advantage that puts the Kaypro 
PC ahead of the others Is the software 
bundled with it. The actual value of 
these programs, even priced at dis¬ 
count levels, is in excess of $400. 

I found nothing seriously lacking in 
either the Multi tech MPF-PO700 or 
the Epson Equity I: they are both 
good solid IBM PC-compatible 
clones. Certainly the Equity I's small 
footprint makes it well suited to situa¬ 
tions where space may be limited. 

The Multitech MPF-PC/700 repre¬ 
sents a good hardware value for an 
average IBM PC clone and its ability 
to run in an 8-MHz mode makes it the 
top performer of the trio. The ques¬ 
tion of how this machine will be 
marketed and serviced in the U* S. is 
open to speculation. 

The Kaypro PC and Epson Equity 1 
are being discounted fairly heavily, 
and it would be worthwhile shopping 
around for either of these ma¬ 
chines. ■ 
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Add 16.50 for shipping and handlinji;. Calif* 
residents add applicable sales ta?t. Prices valid 
in U.S. only. 


Card Number 


Expiration Date 


Signature 


Name 


Phone 

DEALER INQIIIRIES WELCOME 


LOGITECH 


UJfliteeh. Ine. 

805 Veterans Blvd* 
Redwood City, CA 94065 
Teh 415-365-9852 

In Europe: 

Logitech SA*Swiuerland 
Tel: 41-21-879655 

In Italy: Td: 39-2-215-5622 


$99 

LOGIMOUSE C7 


Inquiry 188 

LOGIMOUSE Is 3 refiLstereel trademark, of LOGITECH, Li^tusand t-2^3itretradcfniirkstir Lotus Dev clopmeni Corp, 
ReOex iiiia tradetnurk of fJijHand'Arit)lyiica.GeaeriL- CADD iaa tradcmiirk uf Gctierk' Software. Ittc. PC Paintbrush is 
a regisicried [radt;inark ot ZSofi Corp, 


NEW 

LOGIPAINT-&-DRAW 


place a credit card order call our 
special toll-free number: 

800 - 231-7717 


To 


Call toll-free in California: 

800 - 552-8885 








I to add the power of 
I ill3 LOGIMOUSE'to my holidays! 

□ LOGrPAlNT-&-DRAW S219 

□ LOGIMOUSE w/Driver 3,0 $99 

□ LOGIMOUSE w/Plus Software SI19 

□ LOGICADD w/Logimouse $189 

&. Plus Software 

□ LOG I PA 1 NT w/Logi m ouse $ 169 

& Plus Software 

□ REFLEX w/Logimousc & $199 

Plus Software 

fbr my computer model:_ 

30-Day Money-Back Guarantee 

□ VISA □ MasterCard □ Check Enclosed 


Just for the holidays we ve wrap¬ 
ped up LOGIMOTISEaiid its Plus 
Software with Generic CADD and 
PC Paintbrush into the graphics 
package of the year. LOGIPAINT- 
k-DRAW is the complete graphics 
toolkit for combining freehand 
and technical drawing. 

Use LOGIPAINT’iSl-DRAW to design 
your holiday greeting, enhance your 
spreadsheets,graphs and memos, or create 
and [>ersonalize a map or mechanical. Just 
create your CADD drawingdmport it into 
PC Paintbrush, and embellish it with paint 
sketches and fancy fonts. 

At a saving of almost $50 off our usual low 
prices, LOG1PAINT-&-DRAW is a holiday 
package you can't afford to pass up* 


LOG1PAINT-&-DRAW includes: 

LOGIMOUSE C7 i 
with Plus Software 


Generic 
CADD 2.0 and Dot Plot 

Generic CADD is the sensational, 
new CADD package that offers 
the features and performance of high- 
priced at an unbelievably low price. The 
package also in eludes DotPlot, the add-on 
utility that turns your dot matrix printer 
into a plotter. 


LOGIPAINT-PC Paintbrush 


PC Paintbrush is the most advanced 
paint set available for the PC* It's the 
preferred choice of professional users, 
but with its icon menus for both 
graphics and text it's easy and 
fun for beginners as well. It offers 
complete graphic capabilities as 
well as 11 type fonts and a palette 
of 16 colors* 


LOGIMOUSE is the high resolution 
(200-dot-per-inch) mouse that is ideal for 
CADD and paint. It connects directly to 
the serial port of any IBM PC/XT/AT or 
compatible,with no pad or external power 
supply required* The Plus Package is our 
lop-of-the-line mouse software featuring a 
pop^up menu system, an automadc mouse 
configurator, a unique mouse interface for 
Lotus 1-2-3,and a mouse based text editor. 


LOGIMOUSE S199 
with Borland’s Reflex 

Reflex, Borland's amazing data¬ 
base management program,flies 
with LOGIMOUSE! We offer 
Reflex with LOGIMOUSE and 
the Plus Package Software at a 
very special price! 
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LU6.2 

UJ62 

11362+2 


Systems Strategies' cSNA/LU6.2, the fully 
portable software solution that gives your 
products true blue LU6.2 performance, now 
comes with two new pluses. 

PLUS ONE: DIA/DCA 

Supporting IBM's office automation architec¬ 
tures is a big plus for your products. With 
cSNA/DIA, your systems can access DISOSS 
applications, plus exchai^e documents with 
IBM's DIA-compatible office systems. Our 
cSNA/DCA package ensures compatibility 
with IBM's document formatting system. 

PLUS TWO: SNADS 

Adding our cSNA/SNADS software will 
enable your products to communicate on a 
SNADS network with delayed delivery ser¬ 
vices capability. 

Of course, all of our IBM office automation 
support products are fully int^ated with 
CSNA/LU6.2 and with our entire SNA product 
family, over the unique cSNA/engine. 

EXCLUSIVE TEST PACKAGES 

Our internal, proprietary test packages 
are now available to aid your imple¬ 
mentations. Our Tfest 6.2 package con- 

fSM is J tradsnisfk of BtisinessMxhiti^Sys(em/S^O, System/ M 

CICS Jrtrf SaP an? tudematib of JBM Cbrptirajwrt. is J Dw^^inarJt of 

Systems Strategies. iiK. 


tains over 150 scenarios that verify 
LU6.2 fimctionality off-line. Our exercise 
packages. EX6.2/CICS and EX6.2/S36. 
systematically test products cormected 
to a System/370 running CICS. or to a 
System/36 running SSE 

THE MOST IMPOKTANT PLUS 

We're committed to expanding our product 
line so that we continue to provide all the 
data communications software you need to 
keep pace with IBM's key developments. But 
we'll never lose sight of the most important 
plus: reliability. Our repeated success in the 
field, our porting track record, and our 
unmatchM customer service and mainte¬ 
nance. along with a client list headed by IBM. 
Digital Equipment Corp, AT&T. ITT. and Sun 
Miaosystems. are proof positive that you're 
getting the best IBM communications soft¬ 
ware available. 

Call us today for more information about 
the communications pluses you need. 

CALL: (212) 279-8400 ext. 444 



New York • San Francisco • London 
Corporate Headauarters: 

Systems Strategies. Inc.. 225 West }4m Street. New York. NY lOOOl 
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EVIEW 


The Macintosh Plus 


BY Chris Crawford 


The Macintosh has become 
the most polarizing com¬ 
puter in the industry, attract¬ 
ing ferocious loyalists as well 
as contemptuous detractors. 
But even its most ardent 
boosters have recognized 
shortcomings in the Macin¬ 
tosh: slow disk drives, lack of 
expandability and the high 
price and slow speed of the 
hard disk drives designed for 
the system. Now Apple has 
released the Macintosh Plus, 
the first major redesign of 
the Macintosh. 


Overview 

The Macintosh Plus offers 
new disk drives with twice 
the capacity of the original 
Macintosh’s (800K bytes ver¬ 
sus 400K bytes), internal 
ROMs twice the size of the 
original ROMs {128K bytes 
versus 64K bytes), 1 mega¬ 
byte of RAM compared to 
the I28K bytes in the original 
Macintosh, a new keyboard with a 
numeric keypad and cursor-control 
keys, and an SCSI port for hard disk 
drives. The Macintosh Plus is priced 
only slightly higher than the original 
Macintosh: $2 599. The system has no 
slots for expansion boards. 

DISK DRIVES 

The most important improvement in 
the Macintosh Plus comes from the 
new double-sided disk drives, which 
are faster and quieter. The speed in¬ 
crease is due to the reduction in seek 
times, which is made possible by dou¬ 
bling the effective size of each track. 

The real significance of these new 
drives is that their capacity now more 
closely matches the natural demands 
of the Macintosh system. Consider the 
disk budget for one of the most com¬ 


Extra memory and new 
disk drives correct many of the 
Macintosh's limitations 



mon Macintosh applications: docu¬ 
ment preparation with MacWrite and 
MacPaint. A System File, Finder, and 
a good collection of fonts and desk 
accessories will consume 2 50K bytes 
of disk space. MacWrite and MacPaint 
together take up 130K bytes, leaving 
only 2 OK bytes of free space. This is 
insufficient to handle the system's 
needs for disk buffering of temporary 
files. This forces you into a variety of 
ungainly solutions. My approach was 
to keep three separate system disks: 
one for MacWrite, containing lots of 
fonts; one for MacPaint, with lots of 
desk accessories; and one for switch¬ 
ing between the two, containing few 
fonts and few desk accessories. 

These problems vanish with 800K 
bytes of disk space. You can keep a 
huge collection of fonts in all sizes, a 


hefty pile of desk acces¬ 
sories, MacWrite, MacPaint. 
Switcher, and a nice Scrap¬ 
book, and still have leftover 
space for system use. The 
situation in which you create 
a MacPaint image and trans¬ 
fer it to a MacWrite docu¬ 
ment via the Clipboard, once 
a frustrating exercise in disk 
swapping, is now smooth 
and trouble-free. 

New ROMs 

The second important im¬ 
provement in the Macintosh 
Plus comes from the new 
ROMs. Their doubled size al¬ 
lowed Apple programmers 
to make five broad types of 
improvements. First, the bugs 
in the old ROMs were cor¬ 
rected. Second, some rou¬ 
tines that had been tightly 
coded in the old ROMs to 
save space have been re¬ 
coded so that they consume 
more ROM sjaace but run 
faster. Third, the new ROMs include 
some code that had been bumped 
out of the old ROMs for lack of space. 
Fourth, the new ROMs include the 
code to ofserate the double-sided disk 
drives. Finally, some new features 
have been added, including some 
new Tbolbox calls. The Macintosh Plus 
can boot from a hard disk, no longer 
requiring a floppy disk for start-up, A 
disk cache is provided, which speeds 
up many operations. 

The result of all this is an improve¬ 
ment in the speed of the system. The 
standard BYTE benchmarks shown on 
page 248 and the test results In table 
1 do not tell the whole story, for a 

lcontmi4ed} 

Cfiris Crawford (5251 Sierra Rd.. San lose, 
CA 95132) is a freelance computer game 
designer. 
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REVIEW: MACINTOSH PLUS 


Macintosh Plus 
Company 

Apple Computer Inc. 

20525 Mariani Ava 
Cupertino, CA 95014 
(408) 996=1010 

Size 

Main unit: 13Va by 9Vi by 11 inches; 
16Vs pounds 

Keyboard; 2 V 2 by ISVz by 6 inches; 2 V 2 
pounds 

Components 

Processor: 68000; 78336 MHz 
Memory: 1 megabyte of RAM, 
expandable to 4 megabytes: 128K bytes 
Off ROM; 256K bytes of user-settable 
parameter memory 

Mass storage: One 800K-byte double¬ 
sided SVs'inch floppy disk drive 
Display: 9-inch black-and-white built-in 
bit-mapped screen; 512 by 342 pixels 
Keyboard: Detachable 78'key with 
keypad and cursor keys 
Pointing device: Optomechanical 
mouse 

Optional Hardware 

800K-byte doubie-sided 3-inch 
external disk drive: $399 
Imagewriter II printer; $595 

Documentation 

Macintosh Plus user’s manual 

Price 

$2599 
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The Memory Si^ graph shows the standard and optional memory 
available for the computers under comparison. The Disk Storage 
graph shows the highest capacity for a single floppy disk drive and 
the maximum standard capacity for each system. The graphs for 
Disk Access in BASIC show how long it takes to write and then read 
a 64K-byte sequential text file to a blank floppy disk. (For the program 
listings, see BYTE^ Inside the IBM PCs, Fall 1985, page 195.) The 
Sieve graph shows how long it takes to run one iteralEon of the Sieve 
of Eratosthenes prime-number benchmark. The Calculations graph 
shows how long it takes to do 10,000 multiplication and 10,000 division 
operations using single-precision numbers. The System Utilities 
graphs show how long it takes to format and copy a 40K-byte file 


using the system utilities. The Spreadsheet graphs show how long 
it takes to load and recalculate a 25- by 25-cell spreadsheet in which 
each cell equals 1001 times the cell to its left For the 128K-byte 
Macintosh, the Sieve was modified to use integer variables, since 
the conventional Sieve program would not bad into memory. The 
spreadsheet used was Microsoft^ Multiplan 1.02. Microsoft BASIC 
1.0 was used for the Disk Write and Disk Read benchmarks On the 
Macintosh, the Disk Copy program was used for the 40K-byte File 
Copy benchmark. No Format/Disk Copy tests are done on hard disk 
systems. System .97 and Rnder 10 were used for the Spreadsheet 
and Disk toess benchmarks, and System 3.0 and Finder 5.1 were 
used for the System Utilities benchmarks. 
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REVIEW: MACINTOSH PLUS 


number of Macintosh-specific fea¬ 
tures also run much faster now. For 
example. QuickDraw, the collection of 
routines for drawing text and images 
on the screen, now operates from 30 
to 500 percent faster than the old 
ROM version. 

SCSI PORT 

The SCSI port provided with the 
Macintosh Plus is designed for high¬ 
speed data transfer between the 
Macintosh and its peripherals. It is 
Apple's second try at its virtual-slot 
concept. Apple's original concept was 
too slow and too complex for prac¬ 
tical operation. Hard disk drives, the 
primary target peripheral for the vir¬ 
tual slot, required a great deal of 
engineering effort to adapt to the vir¬ 
tual slot and performed poorly. 

The SCSI port changes this situa¬ 
tion. It is a true parallel port rather 
than a serial port and thus can run at 
320K bytes per second as compared 
with the old virtual slots running at 
230K bits per second—11 times 
slower. The result is that external SCSI 
hard disk drives attain speeds very 
close to that of internally mounted 
hard disk drives. 

1 Megabyte OF RAM 

With most microcomputers, addi¬ 
tional RAM has very little value until 
someone writes software that explicit¬ 
ly takes advantage of that RAM. For¬ 
tunately. the Macintosh is blessed 
with a memory manager that stands 
between the applications program 
and the RAM. allocating blocks of 
RAM as needed. This means that a 
program designed for a 128K-byte 
Macintosh can freely use the addi¬ 
tional RAM of a Macintosh Plus with¬ 
out any modification. Thus, many 
Macintosh programs will run faster in 
the megabyte of RAM that the Macin¬ 
tosh Plus holds. The extra memory 
can also be used with Switcher, a soft¬ 
ware RAM disk, or the disk cache. In 
each case, the speed improvement 
made possible by all that extra RAM 
is dramatic. 

The real value of the full megabyte 
of memory, however, will be in its ef¬ 
fect on future software development. 
Good software thrives on lots of 
RAM. Software makes the machine; 


programs like MacWrite. MacPaint. 
Excel, and Helix are the real driving 
force behind the success of the 
Macintosh. We will see some truly 
amazing results when software devel¬ 
opers create programs that utilize the 
full power of a l-megabyte Macintosh. 

Also significant for the Macintosh's 
future is the easy expandability of the 
machine to 4 megabytes. The 256K 
by l-bit RAM chips are mounted on 
small circuit boards that plug into the 
motherboard. When l-megabyte 
RAM chips become less expensive, 
expanding a Macintosh Plus to 4 
megabytes will be almost as simple as 
changing a board on an Apple II. 
There are already several kits avail¬ 
able that expand the Macintosh Plus 
to 2 megabytes (see the text box 
"Four Memory-Expansion Kits" on 
page 250). 

Keyboard 

Apple offers a new keyboard for the 
Macintosh Plus. It is very similar to the 
old keyboard and includes a numeric 
keypad plus cursor-control keys, the 
lack of which in the old keyboard had 
been the source of many criticisms. 

1 prefer the old keyboard; it takes up 
less space. The numeric keypad is of 
no value in my work and pushes the 
mouse's working area further to the 
right. The cursor keys are not yet rec¬ 
ognized by most Macintosh software 
except for some Microsoft products. 
However, if you enter large amounts 
of numeric data, you will prefer the 
new keyboard. 

Hierarchical File System 

Associated with the release of the 
Macintosh Plus is the new Hierarchical 


File System (HFS). This replaces the 
Macintosh File System (MFS). The dif¬ 
ference between the two systems lies 
in the significance of folders. In MFS. 
a folder is merely a device for visual¬ 
ly organizing the files on the desktop. 
From the point of view of MFS. the 
files inside a folder are just as accessi¬ 
ble as the files on the desktop. Thus, 
MFS has difficulties keeping track of 
large numbers of files on a desktop; 
it consumes inordinate amounts of 
RAM and runs more slowly. 

HFS treats folders as subdirectories 
whose contents are unimportant 
unless HFS is specifically directed to 
examine them. This parsimonious ap¬ 
proach to file management is essen¬ 
tial when dealing with the large 
number of files that an 800K-byte 
floppy disk or a 20-megabyte hard 
disk can hold. 

COMPATIBILITY ISSUES 

The release of any new machine 
generates compatibility problems, 
which can be either severe or minor. 
In the case of the Macintosh Plus, the 
problems seem to be minor. 

Some incompatibilities arise with 
HFS. Programmers who took short¬ 
cuts in violation of Macintosh soft¬ 
ware standards created products that 
will not operate under HFS. These 
problems are easily solved, and most 
of the transgressors have already 
issued revisions of their software. 

Aside from the HFS problems, I was 
unable to find any software compati¬ 
bility problems. All of the programs 
that I tested ran well on the Macin¬ 
tosh Plus. Even the programs with 
weird copy-protection schemes ran 


T^ble 1: A quick test of system speed is to determine (fie configuration time to 
launch Mad^rite from the Finder. While t#iis is admittedly not useful as a 
serious benchmark, j| can give a rough idea of the relative performance of the 
different Macintosh configurations. These timings, all in seconds, are aaurate to 
wiffiiM one-half of one second. 


512K Macintosh with floppy disk 245 

Macintosh Plus with floppy disk and no RAM cache 10B 

512K Macintosh with Apple HD-20 hard disk 10,5 

Macintosh Plus with DataFrame 20 hard disk 7.2 

Macintosh Plus wfth 612K-byte RAM cache {preloaded) and floppy disk 55 

Macintosh Plus with RAM disk 3.7 
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Four Memory-Expansion Kits 

BY Chris Cr^wford and Tom Thompson 


S everal kits are now available for 
adding an additional megabyte of 
memory to your Macintosh Plus (see 
table A). Installation is simple for any¬ 
one who is not squeamish about open¬ 
ing the computer (The exception is the 
MacSnap Plus 2 kit, which is sold 
through a dealer who installs it for you.) 
The tool required to open the case, a 
long-handled Tbrx screwdriver, comes 
with three of the four kits. 

Adding the extra memory is a mat¬ 
ter of unfastening the original SIMMs 
(Single In-line Memory Modules, which 
are small printed circuit boards with 


surface-mounted RAM chips) and clip¬ 
ping them onto the expansion kit's 
boards. In most cases. youU have to 
clip a jumper to the Macintosh's ad¬ 
dress logic chips to complete the pro¬ 
cedure. The cramped space inside the 
Macintosh means that with the extra 
memory installed, you usually cannot 
slide the motherboard back Into the 
housing. In these cases you must force 
or fump. the board back into its slots 
using a screwdriver The exception is 
The MaxPlus's board, which will slide 
back into place if you've mounted 
everything correctly. 


Since there are no components to 
unsolder or traces to cut, these expan¬ 
sion kits can be easily removed, return¬ 
ing the Macintosh to its original con¬ 
dition. (Three of the four kits tested 
were installed in the same Macintosh 
Plus at different times,) 

All kits provided an additional mega¬ 
byte of RAM as promised, and no 
problems were encountered during the 
normal eight-hour-per-day editorial 
workload, 

Tom Thompson b a BYTE techmml editor {One 
Pfioemx Mi/f Utne, Peterborough, NH 03458). 


■ftble A: Comparison of features for the four memory-expansion feits. 



Name 

Company 

Contents of kit 

Comments 

Price 

Pius Plus 

Micro Conversions Inc. 
1900 East Randol Mill Rd. 
Suite 103 

Arlington, TX 76011 
(817) 860-2291 

1 megabyte of memory, 
jumpers, muffin fan, disk of 
software, Torx screwdriver, 
installation manual 

Software contains Switcher 
and RAM disk. Motherboard 
must be jumped into case 

$699 

The Max Plus 

MacMemory Inc, 

473 Macara Ave. 

Suite 701 

Sunnyvale, CA 94086 
(800) 862-2636 

1 megabyte of memory, 
jumpers, pieioelectric fan, 
disk of software, Torx 
screwdriver illustrated 
inslaflation manual 

Software contains RAM disk 
and print spooler. Mother¬ 
board slides into case. 

$499 

One+One 

Levco 

6160 Lusk Blvd. 

Suite C-203 

San Diego, CA 92121 
(619) 457-2011 

1 megabyte of memory 
jumpers, piezoeJectric fan, 
illustrated installation manual 

No software. No Torx 
screwdriver Motrierboard 
must be jumped into case 

$295; Torx screwdriver 
$5 extra 

MacSnap Pius 2 

Dove Computer Corp, 
1200 North 23rd SL 
Wilmington, NC 28405 
(800) 622-7627 

1 megabyte of memory disk 
of software, Torx screwdriver, 
user's manual, illustrated 
installation manual, 
grounding strap, clamp to 
open case 

Software contains RAM disk. 
Switcher, and print spooler 
No jumpers needed. No 
fan. Motherboard must be 
jumped into case. Dealer 
installs kit. 

$599 
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Inquiry 89 


well on the new disk drives. 

The more serious compatibility 
problems come from the changes in 
the hardware. The peripheral sockets 
have been changed from the old DB-9 
connectors to an unusual round con¬ 
nector. Moreover, the pin that sup¬ 
plied 5 volts of power has been 
removed; this cuts out such periph¬ 
erals as ThunderScan and MatVision. 
Peripheral makers have scrambled to 
correa the problem. If you upgrade 
your old Macintosh, you may undergo 
some confusion and frustration trying 
to get new cables for various periph¬ 
erals. 

Complaints 

Despite all the improvements of the 
Macintosh Plus, there are still some 
pitfalls. Why. for example, does a 
machine with a megabyte of RAM re¬ 
quire you to do disk swaps when sav¬ 
ing an SK'byte ASCII file to a third 
disk, much less the 13 disk swaps I 
suffered through before hitting the 
reset button? Why is the new key¬ 
board so high that I still need a palm 
rest? 

A more serious complaint concerns 
the screen size. I don't refer to the 
physical size (9'inch diagonal) but 
rather to the pixel count {171.000). 
which has become too small for the 
system. The original Macintosh's 
screen requires only 21K bytes of 
RAM for its buffer. This is about right 
for a 12 SK'byte machine, as most sys¬ 
tems devote about one-eighth of their 
RAM to screen buffering. However, 
the ITl.OOOpixel screen is far too 
small for a machine with a megabyte 
of RAM. The small screen has now 
become the primary limitation of the 
Macintosh. 

TO UPGRADE OR NOT TO 
Upgrade? 

The owners of regular Macintoshes 
must now face the question of 
whether to upgrade their machines. 
Actually, the problem is tricky, for 
Apple offers three steps of upgrade: 
new ROMs and the double-sided disk 
drive for $299. a new logic board with 
1 megabyte of RAM and the SCSI 
port for $599 for owners of 512K 
Macintoshes and $799 for owners of 
128K'byte Macintoshes and Macin¬ 


toshes with non-Apple RAM up¬ 
grades. or the new keyboard for $129. 

I highly recommend the first up¬ 
grade to all Macintosh owners. It's in¬ 
expensive and gives you the two most 
important upgraded features of the 
Macintosh Plus. The improved disk 
drive alone is worth more than the 
cost of the upgrade. 

The new logic board is another mat¬ 
ter. It is expensive and will not have 
a great impact on the effectiveness of 
the machine. Your ideas with respect 
to hard disks will help you decide. If 
you already have a hard disk that 
plugs in through the serial port, it is 
probably best not to get the new main 
logic board, as your hard disk will no 
longer be connectable unless the 
manufacturer makes some sort of 
adapter available. If you have no hard 
disk and plan to get one soon, by all 
means do get the upgrade, since the 
SCSI hard disks are cheaper and faster 
than the hard disks coming through 
the serial port. If you have no interest 
in hard disks, there are cheaper ways 
to get a megabyte of RAM than the 
new main logic board. 

Get the new keyboard only if you 
enter lots of numeric data. 

CONCLUSIONS 

The Macintosh Plus solves most of the 
problems of the original 128K-byte 
Macintosh. It almost eliminates the 
tedious disk swapping that infuriated 
so many users, and the disk drives are 
much faster. The machine has enough 
disk storage and RAM space to make 
it possible to effectively utilize the 
many powerful features of the Macin¬ 
tosh without agonizing delays. It 
makes hard disk systems fast, cheap, 
and truly practical on the Macintosh. 
It does all this while maintaining good 
compatibility with the old system at 
almost the same price that the 
original system cost when it was ini¬ 
tially released. The only outstanding 
problem is the lack of slots for ex¬ 
pandability; it remains to be seen 
whether the SCSI port truly solves 
that problem. 

Here at last is a machine with the 
much-heralded Macintosh ease of 
use. yet with enough raw power to 
silence all the nagging complainte 
about poor performance. ■ 
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When 1-2-3® was first introduced it quickly became the best-selling, best-working software in 
the industry. Tbday it’s practically an industry all by itself. 

An example: ftere are more than 1000 independent software developers who have created and 
continue to create specialized applications for 1-2-3... steadily adding value to the product for people 
in all areas of business. Tbday 1-2-3 is the engine that drives an industry fiill of software tools designed 
for such specialized jobs as construction management, tax planning, business modeling and more. 

Add to this Lotus supported companion products such as 1-2-3 Report WriteiT Freelancef 
Graphwritei*—and soon-to-be av aila ble products such as Lotus HAL™ and others—and it’s clear 
that you’re looking at an entire system of products to help you work more productively with 1-2-3. 

All of which makes 1-2-3 better than it ever was. 

About a thommd times better, in fact. 

Learn about the 1-2-3 system and how it can work for you. Thlk to an authorized Lotus dealer. 

Lotus 1-2-3 

The business software wiegratmg spreadsheet, graphics and daiabctse. 

© 1966 Lotus Dcvciopmtint Corporation. Lotus, 1-2-3, Freelance and Graphwrilcrafe registened trademarks 
of Lotus Development Corporation. 1-2-3 Report Writer and [jotus HAL are trademarks of Lotus DevelopTnent Corporation, "Lotits HAL is distinguished 
from HAL, wliich is a irailertiark i:£Qant£:l for its Hotel and Leisure Software? 
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Description: 

SYNCmodem is an IBM PC. XT or AT bus 
compatible interface card capable of 
operating as a synchronous modem or 
as a synchronous interface card. 

SYNCmodem is ideal for remote PC-to- 
mainframe or PC-to-PC communications. 

It comes fully integrated with 3780PluS™, 
CLE0-3270SNAor BSC. and CLE0-5250SNA 
software packages, 

3780P1US allows fast and efficient file.--" 
transfers, over common phone lines, - ■" 
between your PC and any micro, mini, or 
mainframe that supports 2780/3780 
Bisync protocol. 

CLEO-3270 SNA or BSC and CLEO-5250 


y 





SNA allow your PC to emulate a remote 
327x or 525x terminal device. All you need 
is a phone line. 

The 212/201 modem includes the Mirror 
asynchronous software package in addition 
to your selected CLEO SNA or BSC package. 

For details call 1(800)Z33-CLE0. 

In Illinois 1(815)397-8110. 




CLEO^ 


CLEO Software 


a diViSion of Phone 1. Inc 
1639 North Alpine Road 
Rockford, IL 61107 
TELEX 703639 


CLEO Is a ri^tst£iJi£d trademark Of CLEO Softwam. 
SYNCmodem and 37S0Plus are trademarks of CLEOSoftvi/are 























HARDWA? 


REVIEW 


Three 24-pin 
Dot-Matrix Printers 

BY Robert D. Swearencin 


A look at three 
cjuality printers with various 


features and prices 



Printer shoppers look for the 
best combination of speed, 
versatility, output quality, and 
price. The 24'pin dot-matrix 
printers generally get high 
marks in the first three cate¬ 
gories, but there is a wide 
range in functionality and 
price. 

At SI845, the state-of-the- 
art Nissho NP-2410 is not for 
low-budget operations. On 
the other end of the price 
range the $699 Tbshiba P321 
has fewer frills and is afford¬ 
able for small businesses and 
some home applications. Be¬ 
tween these two is the Fujit¬ 
su DL2400 for $1195, with a 
color model available for 
$1395. All three printers per¬ 
formed well during six weeks 
of testing. 

Surprisingly, print quality 
was not a significant variable 
Such judgments are always 
somewhat subjective, but 
output from the Tbshiba 
P32I certainly compares favorably to 
that from the more expensive ma¬ 
chines. In fact, I liked Tbshiba's Courier 
10, a font that is available in all three 
printers, the best. What do you get for 
more money? Speed, versatility, con¬ 
venience, and durability, assuming it's 
reasonable to base the latter quality 
on size, weight, and print-head life. 

Features and Operation 

The Nissho NP-24lO's front panel is 
deceptively simple, considering the 
number of features it has. Three LEDs 
indicate power on. on-line, and paper 
out. The first of six switches controls 
on-line and off-line. The Reset switch 
clears the 4K-byte buffer and updates 


printer defaults, and TOF (top of form) 
advances a new page to a preset top 
of form. The FF (formfeed) switch 
feeds forms according to a preset 
length. LF (linefeed) advances the 
platen one line at a time (or con¬ 
tinuously when you hold it down), and 
Sheet Load advances single sheets to 
the proper starting position. 

The printer gets interesting when 
you discover the flipopen door just 
to the left of the main controls. A con¬ 
cealed panel offers a variety of op¬ 
tions inducting seven fonts residing on 
two chips inside the printer. With a 
thumbwheel you select draft quality 
in 10.12,15, or 18 pitch or letter quali¬ 
ty in Courier 10, Letter Gothic 12. or 


Century, which has propor¬ 
tional spacing. You can also 
dial an optional plug-in dual¬ 
font cartridge or download a 
font from disk. 

Once you've selected a 
font, more options await you. 
One slide switch changes 
print style from standard 
(roman) to italic: another 
gives emphasized print. TWo 
additional switches let you 
select bidirectional or uni¬ 
directional printing and six or 
eight lines per inch. A 
thumbwheel lets you select 
ten form lengths ranging 
from 3 to 14 inches. 

Finally, eight DIP switches 
behind a back interface 
panel provide more choices. 
The first four set on-line, skip 
perforation, automatic line¬ 
feed, and IBM or Epson 
10-1500 graphics. The re¬ 
maining four switches let you 
select international character 
sets for eleven countries. 

The Fujitsu DL2400 offers compar¬ 
able features on its front panel that 
are also deceptively simple but not as 
easy to operate The selection process 
requires a little more time and manip¬ 
ulation. An LED indicates power on. 
For other information, you cycle 
through the options on a 16<olumn 
LCD choosing different combinations 
from only four buttons that have three 
functions each. The standard func¬ 
tions are printed on the buttons them- 

{continued^ 

Robert D. Swearengin [Department of ]our- 
nalism and RQ to 1930. Arkan¬ 
sas State State University. AR 

72467) is an instructor of /oantaiism and a 
freelance writer 
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selves: On-Line, FF, LF, and Reset, 
Pressing Reset in the on-line mode 
clears the 8K-byte buffer and ini¬ 
tializes the printer. 

When you hold it down, Reset be¬ 
comes an Alt button and changes the 
button functions to the commands 
that are printed underneath them on 
the front panel. LF becomes Micro LF, 
which advances the paper only 1/180 
inch for fine adjustments. FF becomes 
Load and sets new paper to the cor¬ 
rect starting point for printing. On-line 
changes to Setup and activates a third 
set of commands printed directly over 
the buttons. On this Setup line, FF 
changes to Function and takes you 
through the main menu on the LCD: 
style setting, interface setting, save 
mode, setup listing, self-test, hex 
dump, and default setting. LF now 
changes to Item and lists a submenu 
for each function. The Reset button 
changes to Select and lets you pick 
options from the submenu. The On- 
Line button, labeled Exit in the Setup 
mode, simply puts the printer back 
on-line when you've finished setting 
parameters. 

This process is confusing at first. My 
initial reaction was that too few but¬ 
tons control too many functions, al¬ 
though after about an hour of prac¬ 
tice 1 was changing setups with little 
difficulty. 

Let’s say you want to change from 
the default, Courier 10, to Draft 12. 
You first press On-Line (Setup) while 
holding down Reset (Alt): the LCD dis¬ 
play changes from ON-LINE:READY 
to SETUP MODE, and then to 
FUNCrN;STYLE, which is the first 
display in the setup mode. Because 
this is the function you need, you 
don't have to press FF (Function) to 
go through the menu. You simply 
press LF (Item) until the display reads 
QUALITY: DRAFT, and press Reset 
(Select) to lock it in. Then you repeat 
the last two steps to select CHAR 
SP:I2 CP), press On-Line (Exit), and 
you're ready to print Draft 12. 

If you want Draft 12 to be the new 
default setting, you can put it in the 
printer's nonvolatile EPROM using the 
save mode, in addition to Courier and 
Draft, you can also choose Prestige 
Elite or an attractive Compression 18 
font. 


Using the same process, you can 
change just about everything else 
from the front panel, including char¬ 
acter sets, ten languages, print at¬ 
tributes (italic, bold, etc.), color, line 
spacing, page length, margins, inter¬ 
face specifications, and IBM/Epson 
graphics emulation. 

The Toshiba P321 has a straightfor¬ 
ward control panel with no frills or 
programming options, and it is there¬ 
fore the easiest to operate for routine 
printing, | Editor's note: A model Ifial ftas 
Mfi parallel and serial interfaces is availaNe 
/or $749.) However, you must rely on 
control codes and DIP switches to ac¬ 
cess most of its features, Four LEDs 
indicate power on. alarm, paper end, 
and select (on-line). Three switches for 
paper feed, top of page, and select/ 
deselect complete the panel, 

DIP switches 2 and 3, easily accessi¬ 
ble inside the top cover, set type 
fonts, pitch, and several other printing 
options. You can select Draft, Courier, 
Prestige Elite, or an optional dual-font 
plug-in cartridge and set pitch at 10, 
12, 16.7, or proportional spacing. 
Other switches control form length, a 
256K-byte buffer, and the standard 
commands for carriage return, line 
feed, bidirectional printing, etc. 

You can also choose character sets 
for IBM and seven languages. DIP 
switch I (available on the parallel and 
serial model) comes with a dual port 
and sets the interface, data bits, pro¬ 
tocol, data rate, and parity. 

Like the more expensive printers, 
the Tbshiba P321 produces empha¬ 
sized, expanded, italic, underlined, 
and bit-imaged graphics with control 
and characters codes. An optional kit 
for downloading fonts from disk is 
available for $89: IBM graphics printer 
emulation is $49. The basic printer 
comes with Toshiba escape se¬ 
quences and Qume Sprint 11 daisy- 
wheel emulation. 

Speed and Quality 

Draft 10 and Courier 10 provide a rea¬ 
sonable comparison of speed and 
quality since all three printers share 
these fonts. Factory specifications are 
noted in parentheses next to the 
throughput measured with the BYTE 
benchmark test, 50 lines of 60 As at 
6 lines per inch. 


The Nissho NP-2410 printed Draft at 
188 (300) characters per second and 
Courier at 108 (150) cps. The Fujitsu 
DL2400 printed Draft at 109 (180) cps 
and Courier at 49 (60) cps, and the 
Tbshiba P321 printed Draft at 92 (180) 
cps and Courier at 41 (60) cps. Speed 
is not as critical with italic type 
because it's generally used in short 
measures, but I ran a test with Courier 
10 italic out of curiosity. The Tbshiba 
and Fujitsu printers ran at about the 
same speed, losing only 1 to 4 cps. 
However, the Nissho paused at the 
end of each line and slowed drastical¬ 
ly to 2 5 cps—something to consider 
if you frequently print large blocks of 
Italic type. 

All three printers performed well on 
10-page sliding-character tests, with 
no noticeable change in impression or 
alignment. All three produced quali¬ 
ty output, as the type samples in¬ 
dicate. However, the letter-quality 
designation for Courier 10 on the 
Nissho NP-2410 is questionable. The 
type is not as dense as the Courier 
from the other printers, and a near- 
letter-quality rating might be more ap¬ 
propriate. In fairness, the Nissho 
prints letter-quality emphasized 
Courier 10 at 73 cps, which is con¬ 
siderably faster than the other two 
printers. It also does letter-quality 
Century, a denser face not resident in 
the others, at 100 cps. (See page 257 
for a side-by-side comparison of fea¬ 
tures and prices.) 

Complaints 

The access cover on the Nissho 
NP-2410 is not hinged: instead, it at¬ 
taches with two flexible straps and 
flops back in an ungainly fashion 
when opened. The result is too much 
play from side to side: you must align 
it carefully to snap it back in place and 
put the printer on-line. The paper 
guide is flimsy and the two sections 
tend to fall apart during installation, 
although it worked fine once it was at¬ 
tached. 

Front-panel programming on the Fu¬ 
jitsu DL2400 is a bit complex; if you’re 
a casual user or don’t change modes 
often, you’ll probably have to check 
the manual to refresh your memory. 
Furthermore, this manual is the 
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REVIEW: 24-PiN DOT-MATRIX PRINTERS 


Type 

Company 


Size 


Features 


Graphics resolution: 
Resident faces: 

Print-head life: 
Ribbon- 


Options 


Documentation 


Price 


Fujitsu DL2400 

24-pin dot-matrix printer 

Fujitsu America Ina 
Storage and Peripheral 
Products Division 
3055 Orchard Dr 
San Jose, CA 95134 
(408) 946-8777 

IV 2 by 221/2 by 15V2 inches 
44 pounds 

Wide carriage, tractor feed, 
SK-byte buffer. IBM/Epson 
FX-80 graphics emulation, 
dual interfaces 
180 by 360 

Draft, Courier Prestige Elite. 

Compression 

300 million characters 

Black; $30; 15 million 

impressions 

Four-color: $3960; 36 million 
impressions 

Single-font cartridge: S45 
Single-bin sheet feeder; $495 
Dual-bin sheet feeder; $695 
Dual-bin sheet feeder 
plus envelopes: $900 


170-page user's manual; 
optional programmer's 
manual: $15 


Basic model: 
Color model: 


$1195 

$1395 


NIssho NP-^2410 

24-pin dot-matrix printer 

Nissho Information Systems 
10855 Business Center Dr 
Cypress, CA 90630 
(714) 952-8700 


6 by 23y2 by 17 inches 
41 pounds 

Wide carriage, friction feed. 
4K-byte buffer. IBM/Epson 
LQ-1500 graphics emulation 

180 by 360 

Draft, Courier. Letter Gothic, 
Century 

200 million characters 
$15; 15 million impressions 


Dual-font cartridge: $60 
Serial port: $100 
48K-byle buffer: $250 
Bidireaional tractor feed: $196 
Single-bin sheet feeder: $295 
Dual-bln sheet feeder: $595 

80-page user's guide; 
100-page technical manual 


$1645 


Toshiba P321 

24-pin dot-matrix printer 

Toshiba America Inc. 
Information Systems Division 
2441 Michelle Dr 
Tustin, CA 92680 
(714) 730-5000 


6 by 16^2 by 13 inches 
20 pounds 

Standard carriage, friction feed, 
256K-byte buffer Qume Sprint 11 
daisy-wheel emulation, parallel 
interface port 
180 by 360 

Draft, Courier, Prestige Elite 

100 million characters 
$12; 16 million impressions 


Dual-font cartridge; $69 
Downloadable font kit: $89 
IBM graphics emulation: $49 
Tractor feed: $99 
Single-bin sheet feeder: $219 


154-page user's manual 


Parallel-only mode!: $699 
Parallel and serial model: $749 
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Benchmark comparisons of the Nissho NP-2410, the Fujitsu DL2400, 
and the Toshiba P321 using 10-pitch Draft and 10-pitch Courier fonts. 
For each font, print speeds were determined by timing in seconds 


how long it took to print 50 lines of 60 As. For more information on 
benchmark tests, see ‘The Art of Benchmarking Printefs" by Sergio 
Mel 1 0 -Grand, February 1984 BYTE. 
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REVIEW: 24-PIN DOT-MATRIX PRINTERS 


weakest of the three: the program¬ 
ming information needs more detail 
particularly the section on graphics. 
An optional programmer's manual 
costs $15. 

The Toshiba P321 advances the rib¬ 
bon with a length of cord that 
stretches across the inside of the 
printer and wraps around a wheel 
underneath the carriage. For me this 
was a trap. The manual's setup in¬ 


structions say to remove the white 
plastic tie wrap' to free the carriage 
for printing. Mine had no such wrap, 
and i assumed the company had 
switched to a cord, which i dutifully 
removed. The ribbon didn't advance 
when 1 started the printer, and i spent 
half an hour figuring out what was 
wrong and reinstalling the cord. After 
that, it worked fine. I was nervous 
about this low-technology hookup, 


which reminded me of the dial cords 
on old radios, but 1 experienced no 
problems during operation. 

Pick a Printer 

Complaints aside, all three printers 
performed as advertised and elimi¬ 
nated most of my reservations about 
dot-matrix machines in general. The 
Nissho NP-2410 controi panel beats 
any T ve seen for features and ease of 
use With its speedy output, wide car¬ 
riage, and hefty proportions (6 by 
23^/2 by 17 inches and 41 pounds), it 
should nicely handle high-volume pro¬ 
cessing. The print-head life is rated at 
200 million characters. However, with 
a tractor feed and other options such 
as a serial port, you'll pay over $2000. 

With the Fujitsu DL2400 you'll sacri¬ 
fice some speed, operating ease, and 
convenience for a much lower price 
tag. but it's also a wide-carrtage, hefty 
machine [7/2 by 22/2 by 15^ inches 
and 44 pounds) with a print-head life 
of 300 million characters. Dual inter¬ 
faces and a tractor feed are included 
in the $1195 base price, an important 
consideration if you're watching your 
budget. The color model, which is 
$200 extra, is also attractive: It prints 
black, yellow, magenta, cyan, violet, 
orange, and green from a four-color 
ribbon. 

The Tbshiba P321, with a print-head 
life of 100 million characters, weighs 
20 pounds with its standard carriage 
and small footprint (6 by I61S by 13 
inches). Aside from the cord on the 
ribbon advance, it seems to be stur¬ 
dily built. It has no special features, 
and you'll pay extra for tractor feed 
and such niceties as IBM emulation, 
the downloadable font kit, and the 
parallel and serial interface model. 
Nevertheless, in output quality and 
overall printing capability, it held its 
own against the more expensive 
printers. This one is a contender for 
small- to medium-volume users. 

If you need reasonable speed, quali¬ 
ty, and flexibility but don't want to pay 
for a laser printer, consider one of 
these printers as a viable alternative. 
Let the trade-offs between functionali¬ 
ty. reliability, and price be your guide. 
You must make the final choice by as¬ 
sessing the costs and benefits for your 
particular application, ■ 


VfeBeat 

TheSwtems 


Display Telecommunications Corporation was named Best 
Small Business Exporter in Texas for 1986 because we offer the 
best IBM® PC clone available. We offer state-of-the-art 
components and our service reps are always accessible to 
answer your questions. Beat the systems with DTC. 



MEGA-BOARD-XT" 

The Industry Standard 

MEGA-BOARD-AT^ 

80286 CPU 

MEGA-NET^ 

Token-Passing Ring LAN * IBM 
NETBIOS Compatflbe 



MEGA-CASE^*^ 

Flip Top (requires a power 
supply with a switch In the 
rear) 


MULTIPLE INPUT/ 
DUAL OUTPUT 
SWITCHING BUFFER 

4 Computers In—2 Printers 
Out * Automatically routes 
Computer to Printer • Inter¬ 
nal Ekjffering 64K or 256K 

OEM QUANTITY PRICING 
AVAILABLE OH REQUEST 

XT Bare Board 59.95 

XT Assembled 256K 299,95 

Mega-Case 69,95 

Mega^Kit 77SW 

DT02 BIOS 99.95 

Power Supply 89*95 

Switching Buffer 399.00 

BIOS Mcensif^. 

FCC Class A ApprovaL 

IBM Is a resistered trademark of 
IrrtemadorHil Busirtess Machines 
Corporation. 


MEGA^KIT^ 

Motherboard 256K • Case ■ 
130W Power Supply • (2)^ 
Height Floppy Disk Drives 
with Controller • Keyboard 

BARE-BOKES 

MEGA-KIT 

Same as Mcga4Clt but with¬ 
out floppy Disk or Controi ler 



POWER SUPPLY 

130 Watt • Rear Power 
Switch 


Display Telecommunications Corporation 

8445 Freeport Parkway • Suite 445 • Irving, TX 75063 
1-800-227-8383 • For Technical Calls Only: 1-214.^9-1382 
TELEX 5106000176 DTC UD 
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-S-^jou? and 

Javits Convention Center • New York City • December 17-19, 1986 


Compare Thousands of Advanced 
iraphics Applications for PCs ... 

Ucros ... Supermicros 

lesterday, advanced graphics cost six figures. And microcomputers 
fere only for people who could type. 

Today, the marriage of graphics and micros is improving the produc- 
/ity of everyone who would rather use a mouse than a keyboard. 
The Microcomputer Graphics Show & Conference lets you explore 
'lis revolution ... a revolution that is coming to every desktop and 
^orkstation. 

See thousands of advanced graphics products. Compare sophisti- 
ated systems. Unleash the visual power of your PCs, micros, and 
lupermicros. 

Conference Focuses on Practical Solutions 

Attend sessions on every aspect of microcomputer graphics: Micro- 
-Mainframe Integration; Destdop Publishing; Software and Hardware 
Standards; Decision Support; Drafting & Design. Industry leaders 
|uide you to practical management and implementation strategies. 

FREE SHOW GUIDE 
tND SHOW TICKETS 

To receive information call toll-free 
}00) 628-8185. (In New Jersey call 
f09-987-9400.) We’ll send 
lou a free guide to the new- 
Ist microcomputer graphics 
products ... plus, FREE 
|how tickets. 

These are just a few of 
|he products you’ll find: 

Microcomputers, Super- 
licros, PCs, Workstations; 

Hardware, Software, Sys- 
3ms, Services; Terminals, 

Monitors, Displays; Laser 
Printers, Plotters, Hardcopy 
)evices; Digitizers, Light Pens, 

Input Devices; Graphic Control 
|ers, Processors, Adapter Boards, 

\1so, applications and systems for: Desktop 
^ublishir>g. Business Presentations, Statistical 
Analysis; Architecture, Construction, Facilities 
design; Mechanical Design, Electronic Design; 

/isual Arts, Animation; and more. 

\CALL TOLL-FREE: 


800 - 628-8185 

(B:3C a.m. to 5:30 p,m. Eastern Time) 



In New Jersey call 
609-987^9400 
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SOTA Technology Announces 

►Mother Card 5.0 ◄ 


Snap-on t>40k 
16-hit AT memor\^ 
and320KE|VfS 
(Above Board 
memon'; BJ 
upgratle to 4 mega- 
hvTt'soncard 


Cormeciion for up 
to 16 megabytes of 
AT and KMS menior>' 
oil DaughicrCaid™ 


iCusioin Vl^l BC-AT 


AT-compatible 
Real-time Clock 


Speed isevetytbhig 

You started using a computer to get your work 
done faster Now you'd like your computer to 
go faster, right? 


Easy. SOTA Technology's MoPierCurdSO X^ the 
quickest and easiest way to upgrade yimr 
favorite old PC. 


Easy to installs No hardw'are or software 
changes required. 


Easy to use: simply run your same familiar 
programs. TTiey just run seven to ten times 
faster. 


And it's easy to buy: $995 makes your current 
IBM PC system My AT compatible; tliat's a lot 
less than you'd have to invest in any off- brand 
machine, set up the w'ay your current system is 
configured. 


SOTA's MotberCardS^O is the easiest way to get 
faster still keep your *'old reliable” IBM 
system. 


Trademarks: IBM, PC/XT/AT are trademarks of IBM C>irp. 


AT-cunipatiblc^md 
reconfigiirablo BIOS I 


Put this hom'd into your old PC 
and get full AT hardtvarel 
software compatibility. 
Otily$995! 


Campalihle uHth aH software^ 

An ingenious new concept of putting the 
machine BIOS (Basic Input Output System) 
inhj battery-hacked RAM insurt^s long-term 
compatibility with all your software. 


If any new*'protected mwle” fX>S comes along, 
we knowwe'IJ be compatible. It’s in the nature 
of the technology And, as our name suggests, 
we deal with State Of The Art Technotogy. 


You will not only he able to run all your tried- 
and -irue PC software, hut anything written 
specifically for the PC AT, as w'ell. 


Order your MotherC4^d%Otodi^! Money \ 
backgmrantee. 


flardti aremmpatibiUty, too! 

The SOTA Technology MotberCard %0 is com- 
patihie with any other board in your PC. EGA, 
CGA, LAN, internal modems and tape backup 
systems all wx>rk without a hitch. 


Wliile we are sUll estalllishing our dealer nei- 
wt)rk, w^e want to make the MotberCard%0 
available to you without delay 


To order, just call SOTA Technology during West 
Coast business htmrs. You can use any major 
credit card or send a company purchase order 
or check. 


TTie megabyte of 16 - hit AT and EMS on - hoard 
memory can be expanded witli our DaughterCard 
to anywhere ftom 2 to 16 megabytes. 


Our complex MSI PC-AT converter circuit han¬ 
dles any signal coming through that requires 
an I/O call on tlie system bus. 


SOTA Techmjlogy unconditionalfy guarantees 
the MotberCard %0z^mst defa^ of work¬ 
manship or any compatibility problems. We will 
gladly replace any card or refund your money 
in full if you return it within 30 days after 
raeipt. 


This allows the 286 to do its l6-bit work at lull 
speed and still talk to the outside world over 
the 8-bit IBM PC bus. 


TO ORDER, CAU 800-237-1713 
In California, call 408-245-3366, 


Magic?No. This is P^e only way to be fitdy 
AT-compatible and still keep your reliable old 
equipment And we're the only company 
doing it this way 


STATE OF im ART TECHNOLOGY™ 

SOTA TECHNOLOGY, INC, 

657 N. PasioriaBlvd, Sunnyvale, CA 94086 


fit C iTiA/lQ 
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Digitizers for Data Entry 

BY Eldon D. Hearn 


A survey of eight 
devices for entering graphics data 
into personal computers 


A digitizer is an electronic 
tablet used to enter the coor¬ 
dinates of specific points of 
graphic information into a 
computer. You point at the 
location on a map or draw¬ 
ing with a stylus or cursor 
and the coordinate data is 
automatically sent to your computer. 
Once installed, it s simple to use and 
usually accurate to within a few hun¬ 
dredths of an inch. 

l^ble 1 lists the eight digitizers I 
have compared, with a compilation of 
each machine’s attributes. The list 
contains 80 percent of the digitizer 
manufacturere in the US. My com¬ 
pany’s development laboratory has 
used at least one model of each digi¬ 
tizer. 

Price 

Several prices are listed in table 1 if 
a digitizer is available in more than 
one size. These prices include no op¬ 
tions. although options can add sub¬ 
stantially to the overall price of the 
digitizer. All sizes represent the active 
area of the digitizer. AH manufacturers 
buffer the active area by various 
distances, so the overall size of the 
digitizer is somewhat larger. One 
model, the Microgrid series, is con¬ 
tained in a drafting table and is quite 
large. It can be turned vertically and 
used in that fashion. 

RS-232C Serial Ports 

Some digitizers have more than one 
RS-232C port, some have parallel 
ports, and some have both. You will 
require the parallel port option if you 
need faster coordinate transmission. 
The intelligent Digitizer (ID) series, the 
Microgrid series, and the Digi-Pad 5 
series have their RS'232C serial ports 
configured as DCE (data communica¬ 
tions equipment) or DTE (data ter¬ 
minal equipment). The ID series also 


has one 26-pin and one 50-pin 
printed circuit card connector for 
other applications. 

Special Cables 

Every manufacturer will provide a 
cable that matches the digitizer to 
your computer for an extra cost. 
Some digitizers will operate without 
a specially prepared cable A standard 
serial cable will provide all the nec¬ 
essary connections for the Microgrid 
series and the Numonics 2200/2400 
series. The other digitizers require 
some variations in the cable wiring to 
attach to a computer. 

The RS'232C standard has been fol¬ 
lowed by all manufacturers except 
Houston Instrument. Although its 
HI PAD digitizer is nonstandard. 
Houston Instrument will supply you 
with a cable, depending on your ap¬ 
plication, to make all the necessary 
connections between your digitizer 
and computer. 

Program control of serial port pin 
20 (DTR) in your program is essential 
If pin 20 of the serial port is enabled, 
the computer will accept serial trans¬ 
fer with a digitizer that follows the 
RS-232C standard. Most communica¬ 
tions programs do this. PC-'telk and 
Crosstalk will communicate with your 
digitizer if you set both the digitizer 
and the program to the same data 
rate, word length, parity check, and 
stop-bit parameters. 

Data Format 

All digitizers transmit their coor¬ 
dinates in either ASCII or packed 


binary code Packed binary 
can represent the same data 
but in a different binary for¬ 
mat. This is optional on all 
but one digitizer, the HIPAD. 
and is switch-selectable. The 
form differs between manu¬ 
facturers. but usually the x 
coordinate precedes the y coordinate 
In this article, the ASCII format will be 
assumed. 

On most digitizers the coordinate 
format is set. but some digitizers allow 
certain switch-selectable options. An 
additional digit of * and value may 
be optional, or a decimal point may 
be included somewhere within the 
formatted string. Usually, the more 
digits that are transmitt^ with each 
coordinate, the greater the resolution 
from that digitizer will be. All digitizers 
can send their coordinates in inches 
or millimeters, and that is also 
switch-selectable for all but the HIPAD 
digitizer. 

Included somewhere in the coor¬ 
dinate format and transmitted from 
the digitizer is a one- or two-character 
code that represents the key you 
pressed at the digitizer cursor when 
you digitized that particular point. The 
location of the character generally is 
the first or last character transmitted. 
Even if you have a one-button cursor 
or a stylus, the character or characters 
are transmitted with each coordinate 
pair. On the ID series of digitizers, a 
tablet identifier is the first character 
transmitted, and it gives you the op¬ 
tion of utilizing more than one tablet 
with your computer. 

On some digitizers, particularly the 
ones that allow a relocatable origin, 
a plus sign or a minus sign precedes 

Eldon D. Heam is president of Geocomp Ltd. 
(749 Va« Cordon Court. Golden. CO 
80401), wfiich develops software products for 
the energy and mining industries. 
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REVIEW: DIGITIZERS 


the X and y coordinates. Some digi¬ 
tizers will transmit only a minus sign 
when the coordinate is negative with 
an unsigned coordinate considered 
positive. 

The coordinate format is controlled 
by a ROM or PROM chip within the 
digitizer Some manufacturers can 
emulate their competitors' digitizers 
by replacing this chip with another 
that transmits the proper coordinate 
format, if you have a program that 
works with another digitizer but not 
yours, check with the manufacturer. 
They might have a replacement ROM 
that emulates that digitizer and you 
might be able to use the program. 

Binary Format 

The binary format allows faster com¬ 
munication from the digitizer and is 
often used in conjunction with a paral¬ 
lel port. The transmission from the 
digitizer is in binary notation and re¬ 
quires fewer bytes to transfer a coor¬ 
dinate than an ASCII coordinate. How¬ 
ever its use complicates the interfac¬ 
ing of both digitizer and computer 
Most digitizers have the capacity to 
overwhelm a good program with the 
ASCH format: thus, it seems unneces¬ 
sary to complicate your interface with 
this option. 

Bidirectional 

Communication 

Most digitizers can transfer their coor¬ 
dinates via the RS-232C connection at 
150 to 9600 bits per second. Usually 
the rate is set by toggling certain 
switches, but one of the digitizers, the 
Summagraphics MM 1201, will auto¬ 
matically sense the data rate of your 
computer 

Feedback to the digitizer is called 
bidirectional communication, and the 
function of automaticaily sensing the 
data rate is called autobaud by 
Summagraphics. 

RESET Switch 

The Numonics 2200/2400 series of 
digitizers and the HIPAD have a reset 
switch, a handy refinement. Without 
a reset switch, you must turn the 
digitizer off and then back on again 
to enable changes whenever the digi¬ 
tizer switches are changed. The ID 
series has a "clear" switch at the con¬ 


troller to perform any switch change 
during power-up. 

Test Display 

Some digitizers have a test display 
that will let you observe the coor¬ 
dinates sent by the digitizer to the 
computer. You can purchase an op¬ 
tional test display if your program 
doesn't write the digitizer coordinates 
to the monitor in either numerical or 
graphic form and you need to see the 
coordinates of the point you digitized. 

Command Input Buffer 

Some newer digitizers with bidirec¬ 
tional communication have a buffer 
that will accept commands you trans¬ 
mit to the digitizer. The Bit Pad TWo 
and the MM series of digitizers have 
a lOcharacter buffer size The Micro¬ 
grid series has a 64-character buffer 
The Numonics 2200/2400 series, 
the Digi-Pad 5 series, and the GP-7 
and GP-8 have an unknown buffer 
size. You can build a file within the 
buffer limit that contains the com¬ 
mands to preset the digitizer to your 
application. You can then transmit the 
file to the digitizer with a communi¬ 
cations program such as PC-Tblk or 
Crosstalk. 

Switch-Select Functions 

There are only three digitizers that do 
not have the usual number of switches 
to preset for functions or modes. 
These are the MM series, in which 
jumpers are used, and the GP-7 and 
GP-8, in which some functions and 
modes can be picked from a com¬ 
mand menu defined just above the 
active area of the digitizer. The only 
other switches that require setting on 
the GP-7 and GP-8 are the com¬ 
munication switches located in the 
controller box. 

Power Supply 

All the digitizers discussed in this 
review require llOvoIt AC electrical 
power. The [D series' power supply is 
in its controller and is separate from 
the digitizer. All the other digitizers 
have a wall-mounted transformer that 
is part of the power plug. Only the 
Digi-Pad 5 series has an on/off switch 
on its power supply The other digi¬ 
tizers require you to remove the 


power supply from the outlet to 
power down. If you purchase one of 
the digitizers without an on/off switch, 
you may want to use an extension 
cord with an attached toggle to turn 
off your digitizer 

Stylus/Cursor 

The Stylus/cursor category in table I 
has two entries for each digitizer. The 
first entry shows the number of stylus 
buttons with which the digitizer can 
be equipped. The second entry shows 
the number of cursor buttons avail¬ 
able on the digitizer's cursor. An "S" 
indicates a stylus without any buttons. 
In the case of the Digi-Pad 5 series, 
'’5" in the first entry indicates that a 
5-button stylus is available. A 5-button 
cursor is indicated as "5" in the sec¬ 
ond entry. 

Each of the digitizers listed in table 
1 comes with either a stylus or a cur¬ 
sor as an option. These devices direct 
the point or points that the digitizer 
will transfer to the computer. When 
the stylus or cursor is close to the digi¬ 
tizer surface and you press the stylus 
or a cursor button, the digitizer will 
transfer to the computer the coor¬ 
dinates of the point under the stylus 
or the point located at the junction of 
the cross hairs on the cursor. If you 
need just the point's coordinates, a 
stylus is adequate. But if you need 
point identification along with the 
coordinates, you may want to choose 
a cursor with enough buttons to iden¬ 
tify each category of each point you 
transfer. The Digi-Pad 5 series of digi¬ 
tizers provides a 1-, 5-, and 16-button 
stylus as well as a 1-, 5-, and 16-button 
cursor. With the multi button cursor 
you can define a certain key to call 
your program or terminate your digi¬ 
tizing sequence. With a two-button 
stylus, you can use the switch on the 
outside of the barrel as a terminating 
switch. 

Mopes 

All digitizers have three modes: point, 
switch stream, and stream. These 
modes are the same for ail machines, 
although there are other modes such 
as incremental and remote. Point 
transfer by the digitizer is a function 
of its data rate. A digitizer set at 9600 
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Table 1: Comparison of features for the eight digitaers. Included are the important features and options for the most commonly available models. 

Name 

Intelligent Digitizer 
(10) series 

Bit Pad Two 

Mlcrogrld series 

MM series 

2200/2400 series 

HIPAD ’ 

Digl-Psd 5 series 

GP^7, GP-8 

Company 

Summagraphics CorpL 

Summagraphics Corp. 

Summagraphics Corp 

Summagraphics Corp. 

Numonies Corp, 

Houston Insirument Corpi 

GICO Corpi 

Science Accessories Corp 

777 State St Extension 

777 State St Extension 

777 Slate St. Extension 

777 Stale St. Extension 

418 Pierce St 

8500 Camefon Pd. 

1055 Rrfl SL 

970 Kings Highway W 


Faiilield. CT 06430 

Fairfeld. a 06430 

Fairfield, CT 06430 

Faiifield, CT 06430 

LartsdaJe, PA 19446 

Austin, DC 7B753 

Rocttville, MD 20860 

SoulhpCHl, CT 06490 


(203) 384-1344 

(203) 364-1344 

(203) 3841344 

im) 384-1344 

(215) 362-2766 

(800) 53T5205 

(301) 279.9550 

(203) 255-1526 

Price 

$2500 

$499 

$2375 to $5065 

$291; $445; 

$859 to $6595 

$840 

$1045 

$995 


$6000 

(Both models) 


$895 



$6750 

$3175 

Size (Inches) 

11 by 11 

11 by 11 

17 tv 24 to 

6 by 9, im by 111^, 

12 by 12 

11 by 11 ' 

11 by 11 to 

18 by 24 

42 by 60 

(Both models) 

42 by 60 

18 by 12 

44 by 60 


42 by 60 

60 by 72 

R&232C aerial 

ports 

2 

1 

2 

1 

1 

1 

2 

2 

Special RS-232C 
cable 

’fes 

'fes 

No 

Yds 

No 

Ifes 

ifes 

Hbs 

Parallel port 

2 

No 

Optional 

Optjonaf 

No 

Optional 

Yes 

Optional 

ASCII format 

SS 

SS 

SS 

SS 

SS 

Vfes 

SS 

Yes 

Binary format 

ss 

SS 

SS 

ss 

SS 

Vlas 

SS 

Optional 

Bidirectional 

communication 

No 

Ybs 


>bs 

'fes 

No 

Yes 

Optional 

Reset switch 


No 

Ifes 

Vbs {MM1S12 only) 

Ifes 

Ifes 

No 

From menu 

Teal display 


No 


No 

No 

Yes 

Yss 

No 

Command^input 

buffer 

N/A 

10 characters 

64 diaradera 

10 characters 

Unknown 

N/A 

Unknown 

Unknown 

Switch-select 


Ifes 

ifes 

Jumpers 

>fes 

Cabie-seiectod 

Yes 

From menu 

functions 




Switches {MMiei2} 





Power supply 

fn controltef 

W^l-mourtted 

WalFmounterl 

Wall-mounted 

Wall-mounted 

WaJFmcHjnted 

Wkit-mounted 

Wall-mounted 

Stylus/curaor 

S 

S 

1 

1 

S 

S 

1. 5, 16 

S 


1. 4, 13 

3,4 

3,4,16 

3,4 

1, 4,16 

1,4 

1. 5, 16 

1, 4 

Modes 

FTpSWSi; ST 

PT. SWST. ST 

FT. SWST ST 

PT. swsr, sr 

FT. SWST ST 

PT, SWST ST 

PT SWST, ST 

FT, SWST, ST 

Coordinate 

alteration 


Ifes 

Ifes 

Yes 

"ifes 

No 

ye$ 

No 

Self-test 

Ves 

'fes 

Ifes 


yes 

Ifes 


No 

On/off switch 

Vfes 

No 


No 

No 

No 

yes 

Ifes 

Origin 

F8 R 

F (model 1103) 

R (model 110^ 

F6.R 

F&R 

F84R 

F& R 

F&R 

F& R 

Resolution 

100 to 200 

100 to 508 (rel.modej 

200 to 1016 

100 t o 1000 

1 to 1000 

100 to 1000 

SS 

100 

(lln» per inch) 


400 to 506 (abs.mode) 





1 to 1000 


Accuracy (inches) 

.004 

.025 

O10 

.025 to 005 

.01 to .005 

.01 to .005 

.010 to .003 

,01 to .005 



.005 

XKJS 






Sampling rate 

Potentiometer 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

(counts per seconiQ 

1 to 100 

2 to 154 

2 to 200 

2 to 200 

a to 200 

1 to too 

1 to200 

25 to 200 

Weight (pounds) 

11 

7 

(Installed in 

8 

4.5 

5 

8 to 100 

3 (GP-7); 12 (GP-8) 


105 


drawing table) 


30 



SpecHtI featurea 

Configured serial 

Tvwd modes of 

Vertical use; 

Autobaud; two modes 

Large menu area; easy 

Easy mode setting 

High accuracy 

Low price; large area 


ports DCE, QTE 

operation 

nymerous optrons 

of operation 

access to switches 









































REVIEW: DIGITIZERS 


The resolution of 
a digitizer is the 
smallest distance 


it can distinguish. 


bps will stream more coordinate pairs 
than one that is set at 300 bps. (The 
word stream is used In the sense that 
one coordinate pair follows another 
until you terminate the transmission.) 
Point mode will transmit one coor¬ 
dinate pair to the computer for each 
press of the stylus or cursor button. 
Switch stream mode will stream the 
coordinate pairs to the computer only 
when you press and hold down the 
stylus or cursor button. Stream mode 
will stream the coordinate pairs until 
you power<lown the digitizer. In the 
Modes category in table I, point 
mode is abbreviated as PT, switched 
stream mode is SWSX and stream 
mode is ST. 

The ID series of digitizers' controller 
has buttons that let you easily access 
these three modes. The Bit Pad TWo. 
Microgrid series. MM series. 2200/ 
2400 series, and the Dlgi-Pad 5 series 
let you set these modes by either 
physically changing the internal 
switches or transmitting a certain code 
to the digitizer. The HIPAD lets you set 
three modes from buttons located on 
the front of the digitizer. The GP-7 and 
GP-8 digitizers have a menu in front of 
their controllers from which you can 
choose two modes or reset to the 
default setting. The easiest settings are. 
of course, the settings made from the 
computer, but they are transitory and 
revert to the original switch settings 
when you turn off the digitizer. 

Coordinate Alteration 

Coordinate alteration lets you change 
the coordinate format of the digitizer 
without changing the ROM chip. Al¬ 
teration will operate on the ASCII or 
binary coordinate format whether the 
coordinates are in US. customary sys¬ 
tem or metric units. If no alteration is 
available for a particular digitizer, then 
"No" is indicated in the table. If altera¬ 
tion is available. "Yes' is used. The 


ID series of digitizers has DIP switches 
that can select many differing coor¬ 
dinate formats such as adding an¬ 
other digit in * and coordinates or 
including a decimal point at specific 
locations. 

The Bit Pad TWo machine has only 
two types of alteration: absolute 
mode and relative mode. If you set a 
certain switch, the digitizer will alter 
its coordinate format to include a plus 
or minus sign in the format. This is 
called relative mode. In relative mode 
the digitizer will report its coordinates 
relative to the preceding point that 
was digitized. In absolute mode, an 
origin is fixed at the lower left corner 
of the digitizer, and the coordinate 
format is changed accordingly. The 
relative mode is not available in 
binary format. 

The Microgrid series is somewhat 
different in its alteration scheme Both 
U.S. customary system and metric-unit 
formats are available in either high or 
low resolution. You can specify the 
format to include a decimal or a de¬ 
limiter (a comma or any ASCII char¬ 
acter) and to terminate ^e coordinate 
with either a carriage return or a car¬ 
riage return and linefeed. 

The MM series of digitizers' coor¬ 
dinate formats are dependent on the 
resolution setting on the tablet and 
whether you have set the tablet in 
delta mode. For the MM 1201 digitizer, 
for instance, if you set the resolution 
between 1 and 508 lines per inch, the 
digitizer will output a coordinate pair 
that has one less significant digit than 
if you had set the digitizer's resolution 
above 1000 Ipi. The MM961 digitizer 
outputs its coordinates just like the 
MM 1201 but does so for resolutions 
from I to 1016 Ipi. It too can be set 
in delta mode. 

You can change the Numonics 
2200/2400 series of digitizers' coor¬ 
dinate format only by sending host 
commands to the digitizer. By speci¬ 
fying certain commands, you can 
drop either the first or the last digit 
of the coordinate pair. You cannot 
enable the format by a switch. 

The HIPAD digitizer's coordinate 
format is preset and cannot be 
changed or enabled by setting a 
switch. The Digi-Pad 5 series' coor¬ 
dinate format can be changed only in 


the packed binary format of high and 
low resolution. 

The GP-7 and GP-8 sonic digitizers' 
coordinate formats are also preset 
and cannot be changed by setting a 
switch. In stream mode the coor¬ 
dinate format will change to include 
a flag to indicate whether the stylus 
or cursor is near the digitizer surface. 

Self-Test 

Every digitizer except the GP-7 and 
GPS has a self-test function to test the 
digitizer's circuitry. The Numonics 
2200/2400 series can also check the 
main PROM chip and identify its 
number and output. You usually in¬ 
voke the self-test check by setting a 
switch or by transmitting a certain 
code to the digitizer. 

On/Off Switch 

The only digitizers that have a conve¬ 
nient on/off switch are the GP7 and 
GP-8. the Microgrid series, the Digi- 
Pad 5 series, and the ID series. The 
switch on the latter is convenient only 
if you have placed the controller close 
by. The other manufacturers seem to 
want you to leave the machine turned 
on. for they have made no provision 
to pwwer-down the digitizer other 
than by removing the power source 
from the wall outlet. 

Origin 

You can get the Numonics 2200/2400 
series and the Bit Pad "IWo digitizers 
with a fixed origin. The origin is per¬ 
manently placed at the lower left 
corner of the digitizer, and the letter 
F is used in table I to designate a fixed 
origin. The letter R is used where the 
origin is relocatable. The MM series of 
digitizers has a relocatable origin, but 
the origin can be placed only at the 
upper or lower left corner of the digi¬ 
tizer. The Microgrid series of digitizers' 
origin defaults to the lower left but can 
be relocated anywhere within the ac¬ 
tive area. In cases where the digitizer 
defaults to some origin that can be 
relocated somewhere else on the 
digitizer by setting a switch, the ab¬ 
breviation F & R is used. 

RESOLUTION 

The resolution of a digitizer is the 
smallest distance or movement that 
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the digitizer can distinguish. This 
distance is measured in lines per inch, 
and you usually can set it at particular 
switches within the digitizer. The 
greater the numerical resolution of a 
digitizer, the smaller the movement 
that can be detected and reported to 
the computer. 

One digitizer, the Bit Pad TWo, is 
configured so that its resolution dif- 
fere when in absolute or relative 
mode, Most digitizers' resolutions 
vary from 1 to just over 1000 lines per 
inch. Digitizers with the highest 
resolution report their coordinate 
pairs in five significant figures. For a 
given digitizer of 60 by 72 inches, the 
coordinates would be reported as 
60000. 72000 (inch units and ASCII 
format) plus or minus the accuracy of 
the digitizer. As you can see in table 
1, the higher-resolution digitizers are 
not necessarily the most expensive 
ones. 

Accuracy 

The Accuracy category in table 1 lists 
the claimed accuracy for each 
digitizer. The accuracy of a digitizer 
is measured by how closely a point 
is reported as compared to its actual 
location on the grid. 

Sampling Rate 

On most digitizers you can set the 
sampling rate, or report rate, by a 
switch or a combination of switches 
on the digitizer or by transmitting cer¬ 
tain codes to the digitizer from the 
computer. Rates of coordinate trans¬ 
mission depend on the digitizer's data 
rate. Usually data rates above the 
digitizer’s capacity to transmit are ig¬ 
nored. You will attain the ability to 
transmit a maximum of 200 coor¬ 
dinate pairs per second only at data 
rates of 9600 bps and higher. The 
Numonics 2200/2400 series' sampling 
rate can be set to delay the transmis¬ 
sion of each coordinate pair for as 
long as eight seconds in stream mode. 
The sampling rate of the ID series can 
be set by means of a potentiometer, 
or slide switch, located on the con¬ 
troller. 

Special Features 

Each digitizer has certain special fea¬ 
tures that make it unique. The ID 


series of digitizers will transmit coor¬ 
dinate pairs with high accuracy. It is 
easy to use, with all mode switches on 
the front of the controller and the 
on/off switch on the back. You should 
have an application program available 
for the digitizer before buying it 
because the serial interface is some¬ 
what intimidating. The programmer 
will appreciate the ID series. One 
RS-232C port is configured as DCE 
and the other as DTE. 

The Bit Pad TWo is available in two 
models; the 1103, a low-accuracy 
model, and the 1105, a high-accuracy 
model, The two models are available 
in only one size, 11 by 11 inches. Both 
models have bidirectional communi¬ 
cation. There is neither an on/off 
switch nor a reset switch. The sam¬ 
pling rate is switch-selectable. The 
sheer number of DIP switches can be 
overpowering at times, but an ex¬ 
perienced programmer can work with 
more than one application without 
resetting a single switch. 

The Microgrid series of high-accu¬ 
racy digitizers are mounted in draft¬ 
ing tables. Sizes range from 12 by 12 
inches to 42 by 60 inches. The series 
has bidirectional communication and 
switch-selectable sampling rate. The 
tablet also contains two RS-232C 
ports, one configured DTE and the 
other DCE, The table has a tilt top and 
can be used in the vertical position. 
Its origin is relocatable, and the tablet 
has a convenient on/off switch. All 
users will find the Microgrid series 
easy to operate, A standard serial 
cable will configure the tablet to an 
RS-232C serial port on the computer. 
The MM series of digitizers is both 
a high- and low-accuracy series. Sizes 
range from 6 by 9 inches (MM691) to 
llki by llki inches (MM1201) and 18 
by 12 inches (MM1812), The MM691 
and the MM1201 have the autobaud 
function. The data rates of the 
MM1812 can be switch-selectable or 
selected by autobaud. The MM691 
and MM 1201 have a delta mode to 
provide coordinates relative to the 
last coordinate issued. This mode is 
called the relative-position mode on 
the MMI812, The MM1812 also pro¬ 
vides a coordinate format called UlOF 
(universal input/output format), which 
is the beginning of format standar- 


Accuracy is measured 
by how closely a 
point is reported 
compared to its actual 
location on the grid. 


dization across the entire Summa- 
graphics product line. 

TheMM691 and MM 1201 are some¬ 
what difficult to initially interface to 
a computer, but the MM1812 is more 
convenient. 

The Numonics 2200/2400 series of 
digitizers can define a separate menu 
area of the digitizer, from which you 
can pick predefined symbols or func¬ 
tions. The number of columns and 
rows and cell width and height can be 
set anywhere within the active area of 
the digitizer. None of the other digi¬ 
tizers has this feature. 

The Numonics 2200/2400 series 
also provides easy access to the DIP 
switches located inside the digitizers' 
cases. Simple slots provide open ac¬ 
cess to the switches without requiring 
you to remove the back of the digi¬ 
tizer. This is also true with some other 
digitizers. 

Some of the HIPAD digitizer’s mode 
switches are placed conveniently on 
the digitizer, giving you ready access 
to point mode, switch stream mode, 
and stream mode. A reset switch is 
also in this group of switches. You 
must remove the digitizer's power 
source from the wall outlet to power¬ 
down the unit. 

The HIPAD is the only digitizer that 
has a nonstandard RS-232C commu¬ 
nications port. Certain options must 
first be grounded to a particular pin 
before being enabled or disabled. 
The HIPAD transmits its coordinates 
with high accuracy in ASCII coor¬ 
dinates or in binary format. The 
HIPAD does not support bidirectional 
communication, but the tablet has a 
relocatable origin. 

Initially the HIPAD may be difficult 
to interface, but the company support 
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Let Lab Boss" turn 
your IBM PC into a powerful 
instrument controUer. 


A 7 ou can spend thousands of doilars 
y for a dedicated instrument controUcn 
^ Or a few hundred for a controller 
that s dedicated to you and your IBM PC. 

Lab Boss^^ from Nadonal Instru¬ 
ments puts you and your IBM PC (or 
compatible) firmly in charge of GPIB 
instruments. From sophisticated lab; 
oratory equipment, like digitizing 
oscilloscopes and spectrometers, 
to standard printers, plotters, 
tape drives and more. 

At data transfer speeds 



that are the highest in the industry. 

And Lab Boss products offer a direct 
data link from your measuring equipment 
to a full range of analysis software, includ¬ 
ing R5/1, Lotus 1-2-3, and Symphony. So 
you can easily report your findings on 
the same system you used for 

instrument control, data acqui¬ 
sition and analysis. Try that 
on a dedicated controller! 

So — you want to be the 
boss? Call National Instru- 
ments. aoO/531-4742. 



^NATIONAL 
^^INSTRUMENTS. 

12I0Q Technology Blvd 
Austin, TX 78727 512/250-9119 


is excellent. However, an experienced 
user may be disappointed by the lack 
of options. Houston instrument s up- 
coming True Grid series of digitizers 
should rectify all the inadequacies of 
the HIPAD, 

The Digi-Pad 5 contains a Z80A 
microprocessor. The company claims 
the digitizer also has a higher degree 
of sophistication due to its patented 
electromagnetic principle. The Digi- 
Pad 5 offers about the same options 
as the ID series, but with the added 
capability of bidirectional communi¬ 
cation. 

GTCO Corporation supports almost 
every coordinate format available in 
a digitizer It supplies PROM chips 
that can emulate its competitors' for¬ 
mats. The stylus of the Digi-Pad 5 digi¬ 
tizer is unique. Certain configurations 
of a 1- 5-. and 16-button stylus are 
available, including a Tilt option that 
lets you determine the tilt of the stylus 
with respect to the surface of the digi¬ 
tizer and ultimately the direction in 
which the stylus is angled. Thus, the 
stylus functions as an effective joy¬ 
stick. A pressure-sensitive stylus is 
also available. 

The only digitizers that are excep¬ 
tionally different from all the others 
are the GP-7 and the GP-8. They oper¬ 
ate on a sonic principle with a sound 
transmitter located in the stylus and 
two receivers located some distance 
apart on the controller. To digitize a 
point you merely depress the stylus, 
which transmits a sound. The sound 
Is picked up by the receivers on the 
controller, and the differences in the 
X and y coordinates are calculated. 
Adjacent to the controller is a menu 
area from which you can pick certain 
functions or modes with the stylus. 
The GP-7 and GP-S are easy to set up 
and use 

Conclusion 

Digitizers are the most effective 
method of transferring coordinate 
data from a map or diagram to a com¬ 
puter. Each of these digitizers offers 
some function or combination of op¬ 
tions that makes it unique. Careful 
selection of the functions that best 
suit your applications is the only way 
to assure yourself satisfactory opera¬ 
tion of your system. ■ 
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Discover the true 
potential of laser printing. 

Unleash The Power. It has harnessed the 
awesome energy of light. With that power, it 
will move mountains of work in minutes. 

Introducing the Genicom 5010 Laser Page 
Printer: twenty-five percent faster than yester¬ 
day's laser printers. Printing everything from let¬ 
ters and legal size paper to transparencies-at 10 
pages a minute. So fasten your seatbelt. And pre¬ 
pare for laser speed. 

Superior Handling. When it comes to paper hand 
ling, the Genicom 5010 Laser is the printer to beat. It 
delivers double the standard input and 10 times the out¬ 
put capacity of other leading brands. 

Handle big jobs easily with the 5010’s automatic 200 
sheet feeder. Shift into overdrive with a Genicom exclusive: 
an optional 50 sheet feeder cassette. There’s even a manual 
feed slot, so you can print single sheets and transparencies 
without interrupting your work flow. And keep your work mov¬ 
ing without a hitch, thanks to Genicom’s efficient paper path. 

But no matter what you feed the 5010, the result is laser per¬ 
fect. Whether it’s word processing that approaches typeset 
quality or high resolution graphics, the Genicom 5010 leaves 
nothing to the imagination. 

It’s Convertible. With Genicom’s unique personality cartridges, 
the 5010 converts into multiple identities. Like a Diablo " 630, an 
IBM^ Graphics Printer, or a Hewlett-Packard" LaserJet Plus for 
starters. Changing personalities is easy. Simply plug in a new car¬ 
tridge. In seconds, the 5010 is up and running with any computer 
worth mentioning, plus the very latest laser software. 




When it comes to print styles, the 
5010 converts to your personality. 

Choose from a variety of fonts. 

Insert up to four font cartridges 
at once, and vary type styles 
within the same document. 

Take Command. The 5010’s prominent con¬ 
trol panel is sophisticated simplicity. Just push a 
button to select fonts, input cassette, forms 
overlay, paper size, characters per inch, lines 
per inch and form feed. Even the 5010’s diag¬ 
nostic readout speaks your language, with a 
32 character LCD that informs you of printer 
status in plain English. 

Pass The Umit. Genicom designed the 
5010 to surpass the standard limits for 
printer reliability. That's why the 5010’s 
OPC drum and developer last 28,000 
pages. And the toner cartridge has a 
5000 page life, instead of just 3000 
pages like other lasers. 

Finally. Genicom backs its laser 
with a full year warranty on parts 
and labor. So stop by your nearby 
Genicom dealer today and dis¬ 
cover what a true laser printer 
can do. Put a 5010 through its 
paces. You'll see the light. 

For the Genicom dealer 
nearest you, call 
1-800-437-7468. 

In Virginia, call 
1-703-949-1170. 


Diablo^ IB a registered trademark of 
Xerox Corporation. IBM' ts ev regis¬ 
tered trademark of Intematiortar 
Business Machines Corporation 
Hewlett-Packard' is a registered 
trademark of Hewlett-Packard 
Company, 


GENICCM 

T he PrintersTliat Mean Business. 

One GeiiicQni Drive, Waynesboio, VA 22980 





NEW DASH FOR YO 
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Your old printer should look so good. 

Introducing the ImagEnhancer™ PC add¬ 
on board. It enables ordinary monochrome 
or color dot matrix printers to produce high- 
quality, plotter-like graphics. 

THE OUTPUT IS OUTSTANDING. 

The ImagEnhancer is the perfect way to 
get presentation-quality graphs, charts and 
artwork from your old dot matrix printer. 

What's more, it comes with a built-in 
512K memory. So while your printer is 
printing one job, you can use your PC for 
another. Which will improve your productivity 
tremendously. 

And of course, the ImagEnhancer works 
with the same computer products most 
everyone works with. 

IBM* PCs, XTs, ATs or 100% compatibles 

with graphics 
capability. 

Alps, Epson* 
or Epson- 
compatible 
monochrome or 
color dot matrix 
printers. And 

Houston Instrument (DM/PL) plotter- 
compatible software, including Lotus* 1-2-3,* 

Symphony,* PFS*; Graph and Framework^ 
among others. 

AND THE PRICE IS RIGHT. 

At $595* the ImagEnhancer costs a 
fraction of what you'd pay for a new plotter. 

It's simple to install, too. And backed by a 
one-year warranty. 

The ImagEnhancer is a product of Alps 
America, a U.S. subsidiary of Alps Electric 
Co., Ltd. of Japan, an International Fortune 

Inquiry 15 for End-Users. Inquiry 16 for DEALERS ONLY. 

ImagEnhancer is a trademark of Alps Electric Co„ Ltd. Other computer or software names are trademarks and/or tradenames of their raspective manufacturers. ©1936 Alps America. 


TVie lm€LgEnh.AncGFPO Add-un ht^idbrings 
p/offe-r-Me output to dot md tnxprinters. 




500 company. Other Alps America products 
include a full line of high-quality printers. 

For more information, print samples, or 
the name of the dealer/distributor nearest 
you, write to Alps America, 3553 North 
First Street, San Jose, CA 95134. Or call 
(800) 828-ALPS. In California, (800) 257-7872. 
In Canada, (800)858-2577. 

Better yet, send in this coupon along 
with your payment. And teach your old dot 
matrix some new tricks. 
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SO ORDER TODAY. 

Name:_ 

Address:___ 

City:_ 

State:_Zip:_ 

Phone:_ 

Send_ImagEnhancer(s) at $595 each?" 

'Add $10.00 shipping and handling for each. California residents add 7% sales tax. 
Offer available in US.A. only. 


Method of pa 3 nxLent (circle one): 

Check Money Order MASTERCARD VISA 

Card number:_ 

Exp. date:_ 

Signature:__ 

Mail to: Alps America 
3553 North First Street 
San Jose, CA 95134 
OrcaE(800) 828-ALPS 
In California, (800) 257-7872 
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Microprocessor 
Deveiopment Systems & 
In-Circuit Emukiters 



SA700-68000 

Dedicated in-circuit emuiator for 68000 Microprocessor. 

• Most transparent 68000 emulation. 

• Over 1/2MByte emulation Ram. 

• Command files for software/prototype/production test. 



[ PROCESSOfl debit} 

PKG 

SA710M 

SA7CIO- 

esooo 


8086/86 

DIP40P 

0 


INTEL 

80CBe/88 

blP40P 

O 



80186/188 

LCC/PGA 

o 


1 NEC 

^iP070108/116 (V20/30) 

DIP40P 

0 


/tPD7D208/216[V40/50) 

PGA 

0 


1 MOTOROLA 

Mceeooo 

DIP64f.PG(A6SP 


0 

1 PROCESSOR {SbttJ 

PKG 

SA2000 


Z80CMOS (Zao. Z80A, Z80C) 

OIP40P 

O' : ■ : ' 

ZILOG 

Z60H (M 'ZBOA, ZKB.ZBOH) 

DIP40P 

0, 

28(28601/03/11/13-13^) 

DIP40P 

o 


SUPER-a (28310-33) 

DIP40/48P 

o 


80085. 0O85AH-2 

DIP40P 

o 

INTEL 

8048 (8035/39/40/49/50AH} 

OIP40P 

0 


‘M)51 (^31/51 ah, B0C51) 

DIP40P 

0 


MC6801 (6801/03-1) 

OIP40P 

0 

[motorola 

MC6809 [68A09/68a09) 

b|P40P 

0 


MC68DSE (BSAO^E, SBBOSEl 

DIP40P 

o 


MC68HC11 

DIP48P 

o 


HD6301V/6303R, HD63701V 

DIP40P 

0 


HD6301X/63D3X,HD63701X 

SDIP64P 

o 


HD6301V/B303Y, HD63701Y 

SDIP64P 

0 

HTACHI 

rt)6305U/V. HD63705V 

DIP40P 

0 

ll)6305X/Y 

SDIP64P 

0 


hC8305Z, HD63705Z 

FLAT8QP 

0 


HD6309E 

DIP40P 

o 


ICI81810B (HSR) 

DIP4DP 

0 


^PD7BO7/0S/O9 

SOIPS^P.QUIW 

o 

NEC 

^PD7eiOH/11/14/16 

SDIP64P.QUIP64P 

0 


^PD7eC10/11 

SDtP64P,QEJIP64P 

o 


M50734SP 

S01P64P 

o ^ 

MITSUBISHI 

M50745 

SDIP64P 

o 


M5D747 

SD1P64P 

o 

1 ROCKWELL 

R6502. 65C02 

DIP40P 

o 


‘In U S. SA2000 & SA7tOM with Ztlog chip support can be purchased through Zllog or Sophia sates channel. 

*iCE™ is a trademark of Intel Corp. 
*No.3 unit/ersal MDS manufacturer in the world. 



Call toll-free 1-800-824-9294 (outside ca.) 

1-800-824-6706 (in CA.) aysteilia, 

U.S. & Eurfipean Headquarters: Sophtti Computer Systemic, Inc., 3337 Kifer Road, Santa Clara. CA. Ter(408)733-157T Fax.(408)749-8172 95051. 

Cvrporate Headquarters; Japan, Sophia Systems Co.. Ltd. NS Bldg. 2’4"l. Nishishinjuku, Shinjuku-ku. Tokyo 163. Tel 103)348-7000. 
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Two C Compilers 

FOR THE Amiga 

BY Charlie Heath 


An all-points 

comparison of Lattice C and 
Manx Aztec C68K 


TWO gcx)d C compilers by Lat¬ 
tice Incorporated and Manx 
Software Systems are avail¬ 
able for the Commodore 
Amiga. Both compilers have 
their strengths and weak¬ 
nesses, and both are suitable 
for professional software 
development. 

Lattice C 

Lattice worked in conjunction with 
Commodore to develop Its C com¬ 
piler for the earliest software devel¬ 
opers. One of the most important 
issues in programming the Amiga is 
having access to all the system library 
calls and data structures that the 
Amiga uses to access its graphics and 
multitasking resources. Fortunately 
Lattice addressed this issue from the 
start; the result is a complete set of 
binding routines and include files that 
define all the Amiga data structures. 

Manx Aztec C68K 

The Manx Aztec C68K compiler ar¬ 
rived later on the Amiga scene, and 
its first revision was made available 
this spring. However, Manx Software 
Systems was no newcomer to the 
world of 68000 C compilers: it already 
had a C compiler available for the 
Macintosh. The Manx Aztec C68K 
compiler for the Amiga generates fast, 
compact code and does it quickly. 

Benchmark Results 

The benchmark results heavily favor 
Aztec C68K. For a comparison of the 
compiler and linker sizes, see table 1. 
For the timing results, see table 2. It 
is important to look at the reasons 
why the results are as they appear. 
The widest gap in benchmark results 
occurs in two areas; floating-point 


math and size of object code. 

In size of object code, the Aztec 
C68K compiler consistently produces 
benchmark results that are less than 
half the size of programs compiled 
under Lattice C. In the BYTE bench¬ 
mark tests, the Lattice C programs 
average nearly three times the size of 
Aztec C programs. Since 1 have a 
strong interest in code optimization, 
1 looked closely at the output of both 
compilers. My conclusion is that the 
Aztec compiler should generally pro¬ 
duce code about 20 to 33 percent 
smaller than equivalent code from the 
Lattice compiler. 

Practically speaking, the size of out¬ 
put code from these benchmarks is 
largely determined by the size of the 
printf library function. Manx Software 
Systems has done a good job of creat¬ 
ing a very efficient printf function, but 
if you want to measure the efficiency 
of the code that the Aztec C68K com¬ 
piler generates, you should factor out 
that difference, particularly if you do 
not use printf in your code. The code 
size for a program with the single 
statement "Hello, world" Is 4720 
bytes with Aztec C and 14,508 bytes 
under Lattice C. This difference has lit¬ 
tle to do with the compiler used, ex¬ 
cept perfiaps as a measure of how ef¬ 
ficient the compiler is at building the 
linking libraries. If Lattice Incor¬ 
porated wanted to improve its C com¬ 
piler’s benchmarks, it could optimize 
the compiler's printf function. 


The other major difference 
in size of executable files pro¬ 
duced is due to the Aztec 
C68K compiler’s use of 16-bit 
offsets for addressing data 
and functions. The size of int 
makes very little difference in 
the size of the executable file 
(although it does make a big dif¬ 
ference in the benchmarks for speed). 
The difference in executable file size 
comes from the addressing mode 
used for referencing variables and 
functions. 

The Aztec C68K compiler reserves 
register A4 as a base-address pointer, 
which is used to index a 64K-byte data 
region. This allows the use of 16-bit 
offset addressing rather than 32-bit 
absolute addresses. The result is code 
that is about 2 5 percent faster and 33 
percent smaller for every memory ref¬ 
erence instruction. The same method 
is used for function addresses: Rather 
than using a 32-bit absolute address, 
a 16-bit program counter offset is 
generated for function calls. 

This method of addressing is the 
single biggest difference between 
Aztec C and Lattice C in the size of 
code generated. An overlooked fact 
in this assessment is that the Lattice 
C compiler actually supports base- 
relative addressing as a compiler 
switch. However, with the current ver¬ 
sion of ALink, it is not possible to use 
this feature because Metacomco, the 
writer of ALink, did not include sup¬ 
port for base-relative addressing In 
the object code specification, 

(cowtirtuerf) 

Charlie Heatfi (P.O, Box 561, CamMdge, 
MA 02140), fl cofomder of MicroSmitfts 1 h- 
corporated, has developed several Amiga pro~ 
grams including TkEd, Mean 18, and Game- 
Maker. 
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Manx Aztec C68K 
Type 

C development package and debugger 

Company 

Manx Software Systems 
RO. Box 55 
Shrewsbury, NJ 07701 
(201) 542-2121 

Neceasaty Hardware 

Amiga 1000 with AmigaDOS; 256K 
bytes of RAM; one floppy disk drive 

Copy-protected 

No 

Price 

Aztec C68K Commercial version: $499 
Aztec C68K Developer version; $299 


Lattice C 
Type 

C development package and debugger 

Company 

Lattice Incorporated 
RO, Box 3072 
Glen Ellyn, IL 60138 
(312) 858-7950 

Necessary Hardware 

Amiga 1000 with AmigaDOS; 512K 
bytes of RAM; one floppy disk drive 

Copy-protected 

No 

Price 

Amiga C compiler: $149.95 
Amiga IBM PC cross-compiler: $250 


A couple of limitations arise when 
you use 16'bit offset addressing. The 
first is a generic limitation similar to 
the segmented address space of pro¬ 
cessors like the 8086; the second is 
an Amiga-specific issue based on the 
philosophy of Amiga memory man¬ 
agement. 

The first limitation is that when you 
use only 16 bits of address, you effec¬ 
tively limit the size of the addressed 
object to 64K bytes. This should be 
considered separately for code and 
data, since data is addressed as an 
offset from a base register, whereas 
code is referenced as an offset from 
the program counter. The Aztec C68K 
compiler and linker solves the code 
addressing problem by putting jump 
vectors into the data segment when 
you try to access a function that is 
outside the range of the current pro¬ 
gram counter. If the code is within 
range (32K bytes forward or back¬ 
ward), it is directly accessed. Other¬ 
wise, an equivalent data reference in¬ 
struction is generated that jumps to 
a vector in the data segment. The data 
reference problem is more difficult to 
solve if you have a large data seg¬ 
ment. The Aztec C68K compiler lets 
you combine modules compiled with 
small (program-counter-relative) and 
large (absolute) data segments, so it 
is possible to separate code into 
modules that reference only short- 
range data and modules that can ref¬ 
erence any part of the data segment. 

1 am uncertain whether you can do 
the same with the Lattice C compiler, 
assuming it is possible to use its 16-bit 
addressing mode. This is because Lat¬ 
tice C uses register A 5 as a base reg¬ 


ister when you use short addressing 
and register A 5 as a register variable 
if you compile without the 16-bit ad¬ 
dress switch. Since the base-relative 
data addressing relies on a fixed-base 
address register, I expect there would 
be problems combining relative and 
absolute addressing with Lattice C. 

The second limitation to using 16-bit 
offset addressing with the Amiga is 
the basic philosophy of the memory 
manager. The Amiga executive has no 
provisions for making available 
memory contiguous once it has been 
allocated, and the result is that often 
the memory map has many small 
regions of free memory. The Amiga's 
scatter-loading philosophy stipulates 
that the program should deal with this 
fragmentation by loading into a set of 
smaller, noncontiguous regions rather 
than a single large region. However, 
without contiguous memory you can't 
use addressing with a 16-bit offset: 
you must fall back to a 3 2-bit absolute 
address. The linker must produce 
code and data with many small ftunfa 
(t,e., blocks of code or data with 
relocation information) rather than a 
single large hunk. 

This issue is a problem with the 
Aztec C68K compiler and linker, al¬ 
though Manx Software Systems has 
assured developers that it will address 
this problem in the next revision. The 
current revision of the Aztec C68K 
linker produces only a single code 
segment and a single data segment. 
This means that if your program has 
180K bytes of code, it is all put into 
a single hunk that must be loaded into 
a contiguous area of memory, if there 
is not enough contiguous memory, 
the program probably will not load; 
if it does, it might have trouble 
allocating a large area of contiguous 
memory for the Amiga’s display. 

The optimum size that hunks should 
be is subjective. The Lattice C libraries 
have too many hunks: in the current 
release, Lattice C has many segments 
that only load 4 or 8 bytes of code 
or data. For example, the SIEVE 
benchmark is split into about 40 
hunks. Each hunk requires about 32 
bytes of disk storage and about 16 
bytes at run time to identify each 
hunk: thus. Lattice Cs benchmarks 
have about 1200 bytes of overhead 


Table 1: Sizes of files needed on disk for compiling and Unking. All file sizes 
are in bytes. 


Aztec C68K Lattice C 


CG 

64J76 

Icl 

108,528 

as 

36,888 

Ic2 

113,228 

In 

21,296 

alink 

28,572 

Total 

122,960 


250,328 
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just supporting the various hunks. 

i m looking forward to getting the 
Aztec C68K revision that lets you 
separate programs into hunks, but 
Aztec users beware: Your programs 
will get a bit fatter when you break 
them up into hunks. 

In the floating-point math results, 
the Aztec C68K compiler produces 
results that are 10 to 20 times faster 
than Lattice Cs. The difference, how¬ 
ever. is simple: Lattice C uses double- 
precision IEEE math routines, which 
are very accurate but also very slow, 
compared with the Motorola single¬ 
precision FFP math routines that the 
Aztec C68K compiler uses (see the 
SAVAGE benchmark results in table 2), 
If your floating-point math require¬ 
ments lean toward speed, Aztec 
C68K's use of the FFP routines is 
exactly what you need. However, if 
you need the IEEE precision, you'll 
need the Lattice C compiler. 

What are the other big differences 
in the benchmarks? I've made little 
mention of speed, but the Aztec 
C68K compiler does very well in this 
area. The two compilers are about 
even, save for the advantages of using 
relative addressing, when using 32-bit 
integers. In fact, the Lattice C compiler 
does a better job of optimizing in 
terms of remembering intermediate 
results rather than recalculating them 
in two adjacent source-level state¬ 
ments. An example of this would be 
assigning values to an array of data 
structures. The Lattice C compiler 
would calculate the address of the ref¬ 
erenced structure element once and 
use it as a base address for each of 
the assignments: the Aztec C68K 
compiler would recalculate the base 
address each time it was used, even 
if the same base address was used 10 
times in a row. 

Aztec C68K goes into overdrive for 
benchmark speed when you use 
16-bit integers, particularly if you 
make appropriate use of register vari¬ 
ables. This speed is best demon¬ 
strated in the Sieve benchmark, in 
which Aztec C68K finished in 2.6 sec¬ 
onds compared to 3.8 seconds using 
32-bit integer size, which was identical 
to the time Lattice C posted. 

The one benchmark that neither 

{continued) 


Table 2: Bencfimrk timing and file size results. All times are in seconds, and 
ail file sizes are m A dash indicates that timings were not available. The 
benchmark programs are available from BYTEwet LisfiHp at (617) 861-9764. 



Aztec 

C68K 

(16-bit) 

Aztec 

C68K 

{32-bit) 

Aztec 

C68K 

(16*bit 

with 

registers) 

Aztec 

C68K 

(32-brt 

with 

registers) 

Lattice C 

Lattice C 
(with 
registers) 

Sieve 

Compile 

15 

15 

14 

15 

48 

49 

Link' 

25(130) 

24(130) 

25(131) 

25(130) 

61 

60(130) 

Execute 

4.6 

5.8 

2.6 

3.8 

5.8 

3.8 

Fite Size 

5496 

5508 

5444 

5456 

16,320 

16,284 

Fib 

Compile 

18 

18 

— 

— 

48 

— 

Link 

24 

25 

— 


60 


Execute 

19.6 

22.6 

— 


22.7 

— 

File Size 

5460 

5468 

— 

— 

16,280 

— 

Sort* 

Compile 

22 

22 

22 

22 

60 

60 

Link 

26 

26 

26 

26 

61 

61 

Execute 

93 

9.8 

7.9 

8.9 

9.6 

85 

File Size 

9912 

10,092 

9836 

10,016 

20,800 

20,756 

Float 

Compile 

18 

— 

— 

— 

49 

— 

Link 

30 




61 

— 

Execute 

15.9 

— 


— 

116.3 

— 

File Size 

6840 

— 

— 

— 

16,772 

— 

Fileio 

Compile 

24 

— 

— 

— 

55 

— 

Link 

27 

— 

— 

— 

61 

— 

Execute 

1812 

— 

— 

— 

2522 

— 

File Size 

7004 


— 


17332 

— 

Savage^ 

Compile 

17 

— 

— 

— 

47 

— 

Link 

32 

— 

— 

— 

62 

— 

Execute 

9.9 

— 

— 

— 

234,5 

— 

File Size 

Accuracy 
Lattice = 

6688 - 

2.49999999968366-)-03 



23,376 



Aztec -r 27268555164337le+3 
( perfect = 2.5000000000000e+03 ) 

" For Aztec C68K, the slower (parenthesized) time Is the time required to tink with the library 
on disk; the faster time was achieved using the RAM disk. For Lattice C, the slower time 
was the normal time, but the faster time was the result of Including the keyword faster at 
the end of the linker command line. 

* It is necessary to increase the stack size to run this benchmark with either compiler I used 
STACK 40000. 

* A floating-point math benchmark on the Amiga may be slower on the first e&^ution because 
the libraries must be loaded from disk Lattice Cs size differential is partly due to the Mathtrans 
library; Aztec C68K uses the Amiga system run-time library, which is about 4,5K bytes. Lattice 
C uses its own double-precision IEEE routines in object code The Savage benchmark is 
from Dr, Dobb’s Journal, September 1983, page 120. 
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compiler could do well in was Fileio. 
There are two problems in this area. 
The first problem is that AmigaDOS 
simply does not handle random disk 
I/O very well. The second is that the 
multitasking routines do not handle 
single-character I/O well 

! will explain the second problem 
first. In the multitasking environment, 
any disk I/O request must pass a mes¬ 
sage to the disk device driver, which 
then goes out and handles the re¬ 
quest. Then the driver returns a mes¬ 
sage to the task that made the re¬ 
quest. This same overhead occurs 
whether your request is for a single 
byte or for lOOK bytes. In a multitask¬ 
ing environment, this overhead allows 
many different tasks to access the 
same disk and files concurrently with¬ 
out problems. The Fileio benchmark 
does a lot of single-character I/O oper¬ 
ations, which is the worst-case perfor¬ 
mance category for the Amiga. A sim¬ 
ple solution for programmers is to 
make requests for as large a chunk of 
data as possible at a time. The Amiga 
disk can pump data at about 8K bytes 
per second if you make requests for 
large blocks, 

The first problem, random disk i/0 
under AmigaDOS. is actually two 
problems: AmigaDOS is slow, and the 
Amiga is a track-buffered machine, I 
can't explain AmigaDOS, but 1 can ex¬ 
plain the track buffering: Any I/O read 
or write actually brings a whole track 
(about 15K bytes] of data into the ma¬ 
chine. The Amiga is very efficient at 
doing that, with a raw data speed of 
about 2 OK bytes per second, but 
when doing random disk I/O this 
scheme runs counter to productivity. 

A partial solution to the random 
disk I/O problem will probably be 
fixed soon: Amiga is preparing to 
release version 1.2 of AmigaDOS. I 
ran the Fileio benchmark with this ver¬ 
sion, and the results were more than 
twice the speed of the results ob¬ 
tained using version 1.1. 

THE Manx Aztec C68K 
PACKAGE 

The Aztec C68K compiler has both a 
Developer version and a Commerical 
version. Both versions include the 
compiler and assembler, Manx’s 
linker, the Amiga include files, a set 


of example programs from public do¬ 
main disks, and Manx's linker libraries, 

The Developer version has the same 
compiler, assembler, linker, and 
library routines as the Commercial 
version. It has a suggested retail price 
of S299. 

The Commercial version has a set 
of utility programs and includes 
source code for the libraries and a set 
of extended library functions. Among 
the utilities are a MAKE facility, a 
debugger, and a vi-style text editor, as 
well as DIFF GRER and library and ar¬ 
chive programs, Also included with 
the Commercial version is a year of 
free updates. The suggested list price 
is S499. 

I found the MAKE facility to be 
quite useful, although it is missing 
some features that are available in 
other MAKE programs Also, I con¬ 
sider having the library sources indis¬ 
pensable for professional developers, 
both as a way of verifying that the 
libraries are doing exactly what you 
think they are and as a source of 
examples. 

THE LATTICE C PACKAGE 

Lattice Incorporated offers a native 
Amiga C compiler that has a sug¬ 
gested retail price of SI49.95 and an 
IBM PC cross-compiler that has a list 
price of $250. 

Included in both Lattice C compiler 
packages are the two passes of the 
compiler, LCl and X2: the linker 
ALink: the Amiga include files: the 
Lattice linker libraries and start-up 
files, as well as some examples: and 
the Lattice Object Module Disassem¬ 
bler. Lattice also has a set of utility 
programs similar to those available in 
the Aztec C68K Commercial version, 
but Lattice sells them individually 
rather than as a package. 

ALink 

ALink is the standard linker for the 
Amiga developed by Metacomco 
(which also developed AmigaDOS). It 
uses Metacomco's standard object 
code and library format. 

ALink has a couple of major prob¬ 
lems: First, it is extremely slow. Sec¬ 
ond, it has limitations based on avail¬ 
able RAM that determine the size of 
the file that can be linked, That in itself 


isn't so bad, except that it brings all 
the input modules, including libraries, 
into RAM for linking. 

ALink creates one of the biggest dif¬ 
ferences between Lattice C and Aztec 
C68K in terms of development time. 
Since Manx Software Systems has its 
own internal object and library for¬ 
mat, it does not suffer this problem. 
The result Is a clear-cut advantage for 
the Aztec C68K compiler until some¬ 
body does something to solve the 
ALink problems. 

Dale Luck at Amiga has imple¬ 
mented a partial solution for ALink; 
he discovered that ALink spent most 
of its execution time in allocating and 
deallocating memory. He came up 
with a quick fix (which is included in 
version 2.3) that you can invoke by 
adding the keyword faster to the end 
of your ALink command line. This 
doubles the speed of the link prcKess. 
The only penalty is that ALink may 
not be able to run at this point 
because it grabs a single large chunk 
of memory at the start of execution. 

Even with the faster option, the 
Aztec C68K's linker is about twice as 
fast as ALink, and linking is the 
slowest part of the development pro¬ 
cess. But it's a start. 

DOCUMENTATION 

The documentation that comes with 
both compilers is more like operator's 
manuals than anything else. Both in¬ 
clude reasonable instructions for 
operating the various programs in¬ 
cluded with the packages and instruc¬ 
tions for the various compiler switch 
options. 

You'll need Amiga-specific infor¬ 
mation if you plan to write programs 
that go beyond the standard C library 
I/O functions. The Amiga technical 
manuals are the best set of references 
available for the Amiga. 

Reliability 

Another issue to be considered is the 
reliability of these compilers. For¬ 
tunately, both get high marks, but you 
should take the precaution of al¬ 
locating sufficient stack space when 
you compile with Lattice C by using 
the AmigaDOS STACK command. 
The Aztec C68K compiler comes on 

{continued) 
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PROBLEM: There’s just no easy way to move from one 
software program to another. 

THE SOFTLOGIC SOLUTION: Software Carousel 


Wbrd 

Star 




4X 8X -IZX 16X 


Now you can keep up to 10 programs 
loaded and ready to run. 

Hard to believe, but some people are 
happy with just one kind of PC software- 
Well, this is not a product for them. 

But if you're someone who 
depends on many packages, all 
the time—someone w hod use 
several programs at once if you 
could, well now you can. With 
Software CatouseL 

Why call it **Software 
Carousel”? 

In some ways, Software 
Carousel works like the slide 
projector youre used to. You 
load a handful of pictures, view one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibilities 
for computing. 

Here's how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word processor? 
Donk bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it's just like you left it. 

With up to ten different programs at your 
fingertips, youll have instant access to your 
database, communications, spelling checker, 
spreadsheet, word processor, RAM resident 
utilities, languages, anything you like. 

Reach deep into expanded memory 

This could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Board, AST RAM page, or any 

Inquiry 305 


BPI 

Willi Software Carousel 
funning in RAM, you can 
load a program and retrieve 
a file up to 15 times faster 
Test conducted on an IBM XT 


card compatible with the L/I/M Extended 
Memory Standard. 

Software Carousel puts programs into 
this “high-end” memory for temporary 
storage when they're not in use. And 

switches them back out w hen 
you want them. It’s fast, effic¬ 
ient, and easy. 

If you want, Software Car- 
ousel will even use your hard 
drive for swapping. Just allo¬ 
cate a portion for storage, and 
go to work. 

Sidekick, Superkey 
and Ready All at the 
same time* 


You know what happens if 
you try loading two or more RAM resi¬ 
dent utilities at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference between pro¬ 
grams fighting for control. 

With Software Carou¬ 
sel, you can have as many 
accessories and utilities on- 
tap as you want* Just load 
different ones in different 
Carousel partitions. Since 
they can't see each other, 
they can’t fight. 


The easy way to 
maximize PC power* 

With all this power, you 
might think Softu^are Car¬ 
ousel is complicated and 
difficult to use* Not so. Set 
it up once, and it will re- 
meml^er forever* Better still, 


Carousel will look for the programs you 
use most often, and optimise them for 
the quickest access. 

Special holiday offer- 
free* SoftLogic software. 

As a special holiday bonus, you can 
get another SoftLogic Solutions product 
free when you buy Software Carousel and 
Disk Optimizer- the software that speeds 
up your disk by cleaning up your files* 
Take your choice of either Cubit or 
DouhleDOS* 

See the coupon below for details* But 
don't wait* Tliis offer expires December 
31, 1986. SoftLogic Solutions prod¬ 
ucts are available at your software dealer. 
Or by calling SoftLogic Solutions at 
800-272-9900 (603-627-9900 in NH). 

Free Holiday Offer! [ 

Buy Softwiare Carousel and Disk Optimiier and get your choice | 

of either Cubit- the software that packs mtiiitr data onto less disk i 

space - or DouhleDOS - the software that lets you and ytiur com - 
pu ter work on two different tasks at once. ' 

Enclose prtKif of purchase for Software CaroLksel and Disk 
Optitnlier, both registration cards,, this coupon? and $5.00 (check 
or money order) for shipping and handling (UPS). Offer expires 
Dec. 31, 1986. Allow up to four weeks for delivery. 

YESi please send my free copy of □ Double DOS □ Cubit 
(check one) 


Name_ 

Address. 
Ctiy _ 


_ SiaEe _ 


SoftLtigic Solucions, Inc. 
530 Chestnut Street 
Manchester, NIH 03101 
(800) 272-9900 
(603-627'9900 in NH) 


SoftLogic 

SOLUTIONS 


4^SoftwareCarouseP49 


,95*1 

#64 I 


*plii& $5.00 shipping and handling. 
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TWO C COMPILERS FOR THE AMIGA 


Tfte Aztec C68K 
scores high in 
tfie benchmarks. 


a CLl disk that has a STACK statement 
built into the Startup-Sequence script 
that should take care of any problems. 

Miscellaneous 

One additional probiem is the Aztec 
C68K's use of 16-bit integers. It is dif¬ 
ficult to develop for the Amiga using 
16-bit integers because the resident 
libraries expect 32-bit values as input 
arguments: thus, nearly all Amiga 
function calls must have casts to 
(long) when compiling using 16-bit 
integers. 

On the other hand, Aztec C68K has 
a 3 2-bit compile mode that is very 
nearly identical to Lattice C in terms 
of the source files it will accept as in¬ 
put. For most of the public domain 
programs that are available, it is possi¬ 
ble to compile them without modifica¬ 
tion using Aztec C68K's 32-bit com¬ 
pile option and the supplied 32-bit 
linking libraries. 

Another problem is an issue with 
Aztec C68K's linker. The Amiga device 
drivers and libraries require a vector 
table offset by 4 bytes from the start 


of an executable object file. Normal¬ 
ly, the first code in library and device 
files is a safety net MOVED #0, 
DO ; RTS, which protects you from ac¬ 
cidentally running the device or 
library. Aztec C68K's linker, however, 
uses a JSR .BEGIN as the very first 
instruction in its output. This is in¬ 
tended to make sure the program gets 
started at the proper address. 

Because of this, it is not possible to 
build libraries and devices with the 
current version of the Aztec C68K 
compiler, Manx Software Systems has 
assured developers that this problem 
will be solved in an update. 

Conclusions 

Both Lattice C and Manx Aztec C68K 
compiler provide tools for profes¬ 
sional developers and hackers alike. 

The Aztec C68K scores high in the 
benchmarks, particularly in terms of 
code size and compile/link time. High 
marks also go to Manx Software Sys¬ 
tems for providing the source code 
for the library functions, which 1 con¬ 
sider essential for professional de¬ 
velopers. Another big advantage in 
using the Aztec C68K compiler is that 
the programs needed for compiling 
require about half the disk space as 
those of the Lattice C compiler. (This 
includes the assembler, which is not 
a part of the Lattice C package.) 

The Lattice C compiler scores high 


in compatibility with public domain 
Amiga programs because most of the 
early programs for the Amiga were 
developed under Lattice C. Most of 
those programs can be compiled with 
Aztec C68K if you use the 32-bit op¬ 
tion, but as of now if there is a prob¬ 
lem with compiling: it is more likely 
a compatibility problem with the 
Aztec C68K. Lattice also scores high 
for already supporting the Amiga 
device driver object code format and 
for supporting the scatter-loading 
philosophy, which is important for 
large programs with a lot of graphic 
memory requirements. Lattice should 
also continue to benefit from its close 
relationship with Commodore. 

Both compilers have room for im¬ 
provement, Lattice needs to reduce 
the size of its compiler and needs to 
find a solution to the slow linking 
problems inherited from ALink, 
Lattice also needs to support relative 
addressing so its compiler can 
generate small code. Manx Software 
Systems' biggest problem is adapting 
its linker so it will work better with the 
Amiga's specific needs for scatter¬ 
loading of object code. Aztec C68K 
also needs to support device and 
library object code formats. I relish 
the thought of seeing a better code 
optimizer for the Aztec C68K, which 
should improve its already impressive 
benchmark results. ■ 



We Bring the Future into Focus 

CLEVELAND CODONICS, INC. 

18001 Englewood Dr. • Ctovotand, Ohio 44130 
{21^243-1lSa 

Tektronix, Wy$e Technoio^y^ Gtoidonfcs tratJenam^s 


GRAPHICS FOR WYSE 


► 1-300 Graphics field upgrade for Wyse Technology's WY-50i 
WY-75 terminals 

► True Tektronix 4010/4014 graphics emulation 

► 1024 by 800 pixel display, 1,000,000 pixels per second vectoi 
drawing rate 

► Zoom, pan, rich native command set. hardcopy capability 
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PROBLEM: The more experience your hard disk has, 
the harder it has to work. 

THE SOFTLOGIC SOLUTION: Disk Optimizer™ 


Your hard disk will run faster when it^s 
not chasing around after files. 

Remember the old days when your hard 
drive was new? Remember that smooth, fast, 
slick performance/ Those quick retrievals, 
rapid saves, lightningdike database sorts? 

%ll ever since, DOS has been doing its 
best to slow your hard drive down. Not 
by slowing down the motor, but by 
breaking your files up into pieces. 

Storing different chunks in different 
places. Data files, programs, over' 
lays and batches that started out 
in one seamless piece are now 
scattered all oven 

Loading is slower, 

Sorti ng is slower. thc fr 

Retrieving, backing'Up. 

Everything takes longer because 
your disk has to work harder. 

Problem is, it^s something that happens so 
gradually you may not notice the difference. 
At least, not until you see the dramatic 
improvement after using Disk Optimizer. 

File fragmentation—It's a problem 
you can see. 

Watch your hard drive the next time it 
reads or writes a file. Each ‘‘blip” of the LED 
means the drive-head is moving to another 
place on the disk—either to pick up or lay 
down another chunk of data. 

And the truth is, head movement takes 
time. Far more time than actual reading and 
writing. What s worse, all this head move' 
ment causes extra wear and tear that can 
shorten the life of your drive. 

Disk Optimizer—Tunes up your disk 
by cleaning up your files. 

Disk Optimizer works by finding all the 
scattered pieces of your files and putting them 
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back together where they belong. Next time 
your drive reads it, there’s just one place 
to look. 

And the results are often 
dramatic, Reading and writing 
times may be cut by as much as 
two thirds. Database sorts that 
used to take hundreds of head 
moves now proceed quickly and 
efficiently* And since head move¬ 
ment is now at an absolute mini' 
mum, your disk drive will lead 
a longer, more productive life* 


own your hard drive, the more you come to 
depend on it. But the longer you wait to get 
Disk Optimizer, the less performance you'll 
have. 

Special holiday offer— 
free* SoftLogk software. 


Analyze, scrutinize, optimize. 


Before you optimize, you’ll probably 
■ht i<,i.Bc. want to analyze. So Disk Optimizer 
shows you, in percentages, how much 
fragmentation has taken place—on the 
entire disk, in individual 
directories, or for groups of 
files you specify using global 
or wildcard names. 

Plus, there’s built'in data 
security that lets you assign 
passwords to as many files or 
file groups as you want. 

And the File Peeker gives 
you an inside look at the 
structure of files. It’s a great 
way for non'programmers to 
learn more about computers, 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks. 


Now, as a special holiday bonus, you can 
get an(?ther SoftLogic Solutions product free 
when you buy Disk Optimizer and Software 
Carousel-the software that lets you keep 
up to ten programs loaded and ready to nin. 
Take your choice of either Cubit or 
DoubleDOS, 

See the coupon below for details. But 
don't wait. This offer expires December 31, 
1986. SoftLogic Solutions products are 
available at your software dealer. Or by 
calling SoftLogic Solutions at 800'272'9900 
(603-627"9900 in New Hampshire). 

I _ ^ ^ . I 


Get your hard drive back 
in shape—at a special 
tow price. 

When you think about it , 
it’s simple. The longer you 


Free Holiday Offer! 

Buy Disk Oprimizer and Software Carousel and get your choice 
of either Cubit - the iwiftware that packii. more data onto less disk 
space-or EkjublcDOS - the software that lets you and your com¬ 
puter work on two different ta.sb at once. 

Enckise proof of purchase for Sofrware Camusei and Di:^k 
Opttmiser, both registrarion cads, this coupon^ and $5.00 (check 
or money order) dr shipping and handling (Ul^). Offer expires 
Dec. 31,1986. Alkvw up to four weeks for delivery. 

YES! Please send my free copy of □ DoubleDOS Q Cubit 
(check one) 

Name___ 

Address___ 


Cicy _ 

SoftLt.>gic SolutiorLf, Inc. 
530 Chestnut Street 
Manchester, FJH 03101 
(800) 272-9900 
(603'627'9900 in HH) 


_Soitc - 


SoftLogic 

SOLUTIONS 


[^DiskOptimizer *49 


i95l 

*plus $5.00 shipping and handling. 
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Disc drives should never forget one thing: 
your im|:x)rtanl infomriation. 

Ai Seagate, we t>uild our drives to protect 
your data against all mishaps. And we put 
each drive through a series of grueling tests 
to make sure it doesn’t forget. 

Tlial s why quality-conscious customers 
have lx>ughl more than 3 million of our 
5V4 hajtl disc drives. 

So the next time you re looking for a new 
computer, disc memory upgrade or add-on, 
ask for Seagate by name. 

It’s all you ne€id to reniemljen 

Seagate Technology, 920 Disc Drive, 
Scotls Valley, CA 95066. 80(M68^DISC. 

In California, 80{M68-DISK- 


^Seagate 

Inquiry 2^6 for End-Users. Inquiry 297 for DEALERS Of^LY. 





SOFTWARE REVIEW 


SPSS/PC+ 

BY Jeffrey M. Jacques 


The SPSS/PC + analytical 
software package by SP^ In¬ 
corporated consists of three 
modules: the base system 
and two options. Tables and 
Advanced Statistics. It is a 
substantial but incomplete 
subset of SPSS-X. its main¬ 
frame cousin. PC+ has word-process¬ 
ing and database management capa¬ 
bilities. but it shines in providing a 
wide variety of analytical tools, testing 
logical conditions, transforming data 
(such as logical IFs and calculating 
new values), and computing a wide 
range of descriptive and inferential 
statistics. It can do almost everything 
that you could want a sophisticated 
analysis package to do. and it does so 
with reasonable speed. 

PC+ is a series of well-integrated 
FORTRAN. C. and assembly language 
modules organized in a three-level 
hierarchical structure At the first level, 
the SPSSPCCOM file controls the links 
to DOS. command and data files. PC+ 
overlays. and other modules. On the 
second level the secondary modules, 
written in FORTRAN, provide most 
data management and user links This 
is where you set user-defined param¬ 
eters. access HELP if you forget a 
command, execute statistics, and gen¬ 
erate reports. The third level written 
in C, consists of SPSS Incorporated's 
enhancements to the product, 

notably the full-screen editor. Review. 
Everything I ran with this system ex¬ 
ecuted as expected with reasonable 
speed, error trapping, and user con¬ 
trol. You even have the option of 

directing which of the statistical 

modules remain on disk and which 

can be deleted. 

Commands 

PC -I- has three basic types of com¬ 
mands: operation, data definition and 
manipulation, and procedure com- 


A kigfi-quality 
analytical and statistical 
production tool 


mands. Usually, the operation com¬ 
mands will be listed first, followed by 
the data definition and manipulation 
commands, and then the procedure 
commands. Each command type is 
divided into two major sections: the 
keyword and the specifications. The 
keyword begins with a unique name, 
of which at least the first three char¬ 
acters must correspond exactly to a 
PC-h command This tells PC+ which 
modules to load and which pro¬ 
cedures to execute The specifications 
contain any detailed information re¬ 
quired by the command, such as vari¬ 
ables or data: for example. TITLE 
TEST OF SPSS PC+*. The keyword 
TITLE indicates that you are setting 
up a title to appear on each page of 
your output in this case. TEST OF 
SPSS PC+. The period at the end of 
the command, called a terminator, is 
required for each PC-i- command. 

Some commands may require sev¬ 
eral lines of code while others may 
need additional information. Tb in¬ 
voke PC+ options, your command 
might look like this: 

FREQUENCIES VAR1ABLES=AGE 
INCOME 

/FORMAT = CONDENSE 

/HISTOGRAM 

/STATISTICS = ALL. 

in this case. FREQUENCIES pro¬ 
duces a simple frequency distribution 
that lists each value, the number of 
times it occurred, the percent of the 
total and a cumulative percent. The 
subcommands have similar uses: 
VARIABLES lists the variables that 


this run of the procedure will 
examine. FORMAT structures 
the tabular display HISTO¬ 
GRAM produces a histogram 
for each variable, and 
STATISTICS computes and 
reports the requested statis¬ 
tics—in this case. ALL the 
summary statistics. These subcom¬ 
mands are generally required when 
you want the procedure to perform 
specific computations or produce one 
or more tables or charts. Most com¬ 
mand names and subcommands are 
straightforward and follow this 
structure. 

Commands can become quite long 
and complex since PC-f is command- 
driven. This is especially true if you 
create complex REPORTS or run 
complex REGRESSION analyse. Fur¬ 
thermore, you must explicitly follow 
the rules (eg., syntax, naming conven¬ 
tions. and order of commands). In 
some cases, you may need to create 
command files several hundreds of 
lines long. Therefore, it is advan¬ 
tageous to create a separate com¬ 
mand file and a separate data file for 
program execution. 

Editor 

The PC-H editor. Review, is a good, 
basic, easy-to-use full-screen editor 
that can hold up to 64K bytes of 
RAM. writing any overflow to disk. 
Review uses a Microsoft Windows ap¬ 
proach with a split screen—the top 
half of the screen lists the end of your 
resulting output, if any. and the bot¬ 
tom half lists your log. or command, 
file With a color moniton the different 
windows are clearly defined and quite 
easy to work with. 

(continued) 

Jeffrey M. Jaafuei is a professor in the Depart¬ 
ment (ffSociolagy. Oimind Justice, and Social 
'Welfare at Florida A&M Uniwersity {Talla- 
kassee. FL 32307). 
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SPSSfFC* 

Type 

Statistical and analytical environment 

Company 

SPSS Incorporated 
444 North Michigan Ave. 

Chicago, IL 60611 
(312) 329-2400 

Format 

Eighteen SW-inch fioppy disks 

Computer 

ISM PC, XX AX or compatible with 
384K bytes of RAM and a hard disk; 
DEC Rainbow-class computers similarly 
configured 

Features 

The base system contains the editor, 
Review. Its analyticai system provides 
the following capabilities: frequency 
distributions, summary statistics, bar 
charts and histograms, contingency 
tables, breakdown of population by sub¬ 
population summary statistics, one-way 
analysis of variance, regression, multiple 
regression, and nonparametric pro¬ 
cedures, The optional Tables module 
provides tabuiar output for singie- 
variable and multi pie-van able tables and 
summary functions and statistics. It 
gives you complete format control. 

The optional Advanced Statistics module 
enables discriminant analysis, factor 
analysis, duster anaiysis. muitivariate 
analysis of variance, repeated-measure 
analysis of variance, and log and linear 
models. Both Tables and Advanced 
Statistics require that the base system be 
installed, 

D DC y mentation 

More than 1000 pages of well- 
developed information appropriately 
divided among applications, user's 
guide, and reference materials. 

Price 

Base system: $795 

Tables; $295 

Advanced Statistics: $295 


If you forget any of the edit com¬ 
mands, you can easily get help in a 
window overlay by simply pressing 
the FI key With a color monitor, it is 
easy to tell the document characters 
from the Help menu: with a mono¬ 
chrome display however, it takes 
some practice. In general if you have 
worked with a full-screen editor 
before, you will be able to master 
Review in a couple of hours. 

Alternatively, you may wish to cre¬ 
ate necessary files with your favorite 
word processor or spreadsheet soft¬ 
ware, as 1 did. Small fixed-format data 
files are probably best created with 
a standard spreadsheet package 
where you can PRINT a file to disk, 
eliminate all special characters and 
headers, and make sure that the out¬ 
put displays all the values in each 
record. Most spreadsheet packages 
are limited to approximately 2 50 char¬ 
acters per record, while PC+ can read 
as many as 1024 characters per 
record. Large data files are probably 
best created with a standard database 
program. You simply create a stan¬ 
dard ASCII data file and make sure to 
note the beginning and ending loca¬ 
tion of each field so that you can 
define the data fields for PC+. 

Getting Started 

To begin, you need to create a direc¬ 
tory on your hard disk, load the SPSS/ 
PC-H software from the IS disks, and 
build a CONFIG.SYS file to increase 
the number of buffers and the max¬ 
imum number of files that you can 
have open at one time, it is also 
helpful to build a batch (.BAT) file for 
easy access to PC-r. Some knowledge 
of MS-DOS is essential 

PC+ anaiysis requires creating and 
manipulating several files: a com¬ 
mand input file containing all your 
PC+ commands, a data file, an 
SPSS.LOG file that contains a list of 
all your commands and PC-r s action 
on each. SPSS.LIS, which contains a 
copy of what is displayed on the 
screen and can be printed, and 
SPSS.SYS, a systems file that contains 
the transformation of your data and 
data dictionary so that PC+ can pro¬ 
cess more quickly. 

In addition. PC-f creates files for its 
own use, for instance, an active sys¬ 


tems file for the data set being used 
or a command-summary file if you 
use the editor. More files are created 
if you use PC+^s portable files for ex¬ 
port to mainframe SPSS-X systems or 
if you use PC+'s output files for 
writing your correlation matrices or 
transformed data. If you execute the 
command SHOW, you can see a 
listing of most filenames and conven¬ 
tions in a simple table. You can 
change these options with other 
commands. 

Booting and Running 

When you boot PC-h. you will see its 
logo and then the SPSS/PC: prompt. 
The entry INCLUDE ^\path\file- 
namasuffixL retrieves all essential 
commands from your command file. 
As each command is read from the 
INCLUDE file, PC+ echoes it to the 
screen and then executes it. If you 
make any errors. PC-H will notify you 
by beeping and indicating the error's 
location and type, and sometimes 
even the offending characters. 

Tb correct an error, you enter 
REVIEW, at the SPSS/PC: prompt to 
get to the editor. You use the cursor 
control keys to locate the error: then 
you correct it Next, you MARK a 
BLOCK (indicate the beginning and 
end of the PC-i- commands) and exit 
the editor. PC+ automatically notes 
the changes, lets you change the file¬ 
name if you want, saves the marked 
block section of the file to disk, and 
reexecutes the commands. You don't 
need to delete any intervening PC-i- 
comments. When you get the com¬ 
mand file the way you want it PC-i- 
executes your commands and sends 
your results to the screen, printer, 
disk, or ail three. 

Review is particularly useful when 
you have to make a few corrections 
to a large and complex command file. 
It is also useful for browsing through 
the output listing file and examining 
the results of commands before you 
print them. While PC+ is not a tradi¬ 
tional database manager, it can merge 
files, key on specific variables when 
joining files, sort a file, make simple 
retrievals and report listings, and 
develop complex reports as well as 
most database programs can. 

The output of the PC+ system is 
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logically split between useful informa¬ 
tion about the command that is ex¬ 
ecuted and the results of the execu¬ 
tion. The maximum amount of appro¬ 
priate information is on the screen at 
all times. If a table won t fit on one 
screen. PC4- divides the output at a 
logical place and prompts you that 
there is MORE information. It then 
displays a new screen if you press an 
input key. 

You can also turn off the screen and 
print all results to a disk file or to the 
printer. Setting PRINTER=ON and 
SCREEN=OFF permits you to print 
the results without seeing the MORE 
information message. If you are famil¬ 
iar with mainframes or minicom¬ 
puters. you may appreciate this op¬ 
tion. You have full control of the 
length and width of the output so that 
you can change the page size to wide 
output (152 columns) and set an ap¬ 
propriate page length. (For such an 
output, you need to use the DOS 
MODE printer command as well as 
the PC-h commands LENGTH and 
WIDTH.) 

PC-i- can also share data with other 
software and other computers. Be¬ 
yond writing results to an external 
ASCII file, it can share systems files 
and most of its commands with SPSS- 
X release 2.1 via a porting facility. Be 
prepared to make several changes in 
syntax and structure if you port just 
a copy of the command file, however. 

You can impressively increase PC-t-’s 
execution speed if you convert all 
your ASCII data and command files 
to a systems file. Once created, this 
file brings substantial time savings in 
processing time and in the ease of 
using the interactive mode. With a 
GET command to identify which sys¬ 
tems file to use and a procedure key¬ 
word and specifications to identify 
any unique run. PC-f- can process your 
data and compute your statistics. 

SPSSIPC+ AND SPSS'X 

Using SPSS/PC+ is similar to using its 
mainframe/minicomputer cousin. 
SPSS-X. but there are also some 
notable differences. \\fc»rking with both 
can be confusing. 1 found myself using 
commands that were not appropriate 
and having to use slightly different syn¬ 
tax. Here are some examples; 


• Not ail the procedure commands 
use the same keyword names. SPSS-X 
calls a temporary data modification 
TEMPORARY while PC-f calls it PRO¬ 
CESS IF. Similarly. SPSS-X uses 
BREAKDOWN to examine subpopu¬ 
lation means and standard deviations 
while PC-f uses MEANS. Although 
aliases are provided, there is no ap¬ 
parent reason to use two different 
command names to run the same 
procedure. 

• Not all procedure commands use 
the same structure. PC-f commands 
require a slash when you issue a sub¬ 
command while SPSS-X commands 
do not. 

• Some of the procedures available in 
SPSS-X (e.g.. RELIABILITY) are not 
found in PC-f, nor are some of the 
SPSS-X command options available in 
PC-f. For example. COMPUTE 
doesn't allow statistical functions, and 
you cannot RECODE a set of values 
for one variable into a new variable. 

• Even when the same command 
name or structure is found, it may not 
have the same options, or the options 
may mean different things (e.g., the 
logical expression TRUE OR MISS¬ 
ING is treated as TRUE in SPSSX and 
as MISSING in PC+). 

• PC+ requires a period at the end of 
a command; this is an error condition 
in SPSS-X. This will probably produce 
the most frustration for the experi¬ 
enced SPSS-X user. 

• In PC-f, a command continuation 
can begin in column 1 of the follow¬ 
ing line, while in SPSS-X use of the first 
character position is interpreted as 
the beginning of a new command. 

• PC-f allows fewer possible variables 
in any one file—200—while SPSS-X 
allows access to many more. 

• The DATA LIST command, which 
defines the specifications of the data 
file, is different in form, power, and 
options for the two programs. In PC-f. 
data-file location is listed, data-file for¬ 
mat is limited to fixed, free-field. or 
matrix (no hierarchical files are possi¬ 
ble), and FORTRAN-like specifications 
are not accepted. 

Despite these differences. PC-f has 
some nice features that are not avail¬ 
able in SPSS-X. Most importantly. 
PC-f has an on-line HELP facility 


where general information about 
commands, keywords, and their op¬ 
tions is available. The DISPLAY com¬ 
mand lists descriptions of all the vari¬ 
ables in the active file (such as vari¬ 
able names, labels, and type). The 
SHOW command summarizes the 
SET command’s chosen options and 
displays each on the screen. Finally. 
PC-f has on-line error prompting and 
the editor. Review. 

WHAT'S MISSING 

A real problem with PC-f comes from 
porting a mainframe program and try¬ 
ing to maintain its integrity on a 
microcomputer. First. PC+ relies ex¬ 
clusively on a command-driven men¬ 
tality. It has no user prompts or sim¬ 
ple menus. While help is available. 
PC-f erases the screen before giving 
you an answer. Thus, you cannot eas¬ 
ily compare what you were doing with 
the available HELP options. It’s easy 
to lose the thread of what you were 
working on and the appropriate fix. 

In its attempt to keep mainframe in¬ 
tegrity. SPSS Incorporated has lost 
touch with how many microcomputer 
users use desktop computers and 
what they expect of software in terms 
of user-friendliness and integration. 
While the access to powerful 
analytical routines is important, to¬ 
day’s microcomputer user expects a 
user-friendly package. PC-f can’t claim 
user-friendliness as long as it relies on 
a command-driven system. 

Second. PC+ is missing some im¬ 
portant application modules. Data en¬ 
try is abysmal: (t has no database 
data-entry system, not even a simple 
spreadsheet data-entry routine at the 
time of this writing. You can’t invoke 
the on-screen editing capability for 
the processing options, even though 
it’s listed in menu format. PC-f does 
not support either a subfile structure 
or a hierarchical file structure as SPSS- 
X does. PC+ can’t easily select a 
subset of cases for analysis when you 
need to select on multiple variables 
but don’t wish to permanently alter 
the file. (It has no easy access to the 
SPSS-X TEMPORARY command 
structure.) You can't use ProKey or 
SuperKey macros or Microsoft Win¬ 
dows if you are running the larger 
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modules with many variables. SPSS 
Incorporated recommends that you 
remove all RAM-resident routines 
before entering the PC+ system. 

What You Need 

lb run PC-f, you need an IBM PC. XT, 
AT. or compatible microcomputer 
with a minimum of 384K bytes (more 
if you plan to run the Advanced 
Statistics option), a 10-megabyte hard 
disk, PC-/MS-DOS 2,1 or later, and a 
monitor. These are the minimum re¬ 
quirements. I recommend an IBM PC 
AT or compatible with 640K bytes, a 
20-megabyte hard disk, a math co¬ 
processor, a color monitor, and a 
high-speed printer. PC-i- uses all 
available memory up to 640K bytes 
and requires extensive secondary 
storage: the complete package uses 
about 6.5 megabytes just to store its 
software. Computational scratch files 
and extensive outputs can consume 
another megabyte or two. A 10-mega- 
byte hard disk is too small if you plan 
to use word-processing, spreadsheet, 
and database packages along with it. 

As an analytical tool, PC-i- is calcu¬ 
lation-intensive and uses a math co¬ 
processor extensively if you have one. 
This significantly speeds up execution 
time on a PC XT-class machine. A 
color monitor facilitates working with 
the editor, and a high-speed dot¬ 
matrix printer saves time since you 


can easily produce large outputs. 

While this is what I recommend, I 
used an IBM PC compatible running 
at 4.77 MHz, 640K bytes of RAM, a 
20-megabyte Everex hard disk, MS- 
DOS 3.1, a color graphics adapter 
card, and a color monitor. 

What You Get 

The $795 SPSS/PC-(- base system in¬ 
cludes enough statistical power and 
reporting facilities to take care of the 
needs of most mid-level analysts. It 
contains everything from simple re¬ 
porting and listing routines and de¬ 
scriptive statistical routines (such as 
frequency distributions, contingency 
tables, and bivariate correlation 
analysis), to simple and multivariate 
regression analysis. Although the 
base system comes with an editor, 
you may want to use your favorite 
word-processing, spreadsheet, or 
database software when building 
command and data files. The base 
system also comes with a tutorial disk. 

Thbles ($295) produces high-quality 
tabular displays that you can incor¬ 
porate directly into your word-pro- 
cessing document. Standard PC-t out¬ 
puts are generally tightly structured 
with little user discretion on form and 
style. With Tables, however, you have 
more control. For example, with this 
option you can display frequencies, 
percentages, and summary statistics 


for multiple variables in the same 
table: without it that information 
would take several pages. Even 
though Tables has this power, it is 
probably the most overpriced part of 
the package: if you are adept at using 
a word processor, you can create a 
similar structure fairly quickly by 
modifying the standard PC-h results. 

Advanced Statistics ($295) was 
designed for the advanced user, if you 
need to run factor or cluster analysis 
or just about any of the more typical 
complex procedures, you will find this 
option a reasonable investment. 

The documentation for each pack¬ 
age is well written and extensive. Each 
package comes with its own similarly 
structured manual, complete with 
step-by-step instructions, examples, a 
glossary, and an index. 

Conclusion 

SPSS/PC -I- is a high-quality analytical 
production tool for IBM PC and com¬ 
patible microcomputer systems. It 
does have its limitations, particularly 
when compared to its mainframe 
cousin, SPSS-X. For instance, it is not 
very user-friendly. But it does provide 
sophisticated statistical analysis along 
with a full-screen editor and data 
management capabilities. With its 
help function and on-line error 
prompting, PC-i- can handle almost 
any analytical task you would need. ■ 


You already own a computer that can talk. 

Now let it. 


* 


* 


Meet the Votrax Family of Voice Products. 


P.C. DialA-og 

Televoice management system 

Digitizes your voice 

Saves and sends voice messages 

Auto answedAuto dial 

Call store and forward 

Message dlstrlbu lion 

P.C. to P C. communication 

ForlBM-PC,XT. AT and compatibles 

Votalkef IB & AF 

Board level speech synthesizers 
Unlimited vocabulary 
Texttospeech software 
Voice mode selection switch 
Speech filter selection switch 
For IBM PC. XT. AT and compatibles 
For Apple IIJIEJI Plus and compatibles 

SO01-SC-02 

Phonetic speech synthesizer chips 
Unlimited vocabulary 



Now you can upgrade almost any personal 
computer and make It more powerful than ever, 
by giving It the power of speech. 


* P.S.S.&T.NT. 

Stand-alone speech synth^Ezers 
Unliinlted vocabulary 
Text-to-speech 
Parallel/RS'232 compatible 
Exception word lable 
On-board music chip 
Adaptable to most computers 

* Votalker C-64 

Plug in speech synthesizer 
Unlimited vocabulary 
TextTo-speech 

Hate, volume and pitch control 
Three speaking modes 
Free trivia game 
For Com modore C-64/128 


*■ Boltwaie Dave lopei^ Welcome 
★ Deafens and Distiibulors Welcome 




1394 nankin, Trtly, MiChhQafFi0D83 

1-6O0>^1'l35O 

lnWI*Ghifl8nl13r5aaC34l 
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USE THE BRAiNSTOi Apple 

Wasn't bornMth. 


Right at your fingertips 
in CompuServe’s Apple* 
Forums. 

Join the CompuServe Apple II and III 
Forum to swap everything from tall tal^ 
to short cuts with other users, and explore 
thousands of classic programs stockpiled 
since 1979. 

Swap programs and nies wiili fellow 
Mac owners in our Macintosh* Users 
Forum. Questions? YouTl get answers 
from the experts here! 

Visit the IVfeicintosh Developers 
Forum. Get updates to the inside 
Macintosh Software Supplements Interact 
with the Mac “team" in Cupertino. 

The Apple User Groups Forum, 
support^ by Apple Computer unites 
(rfficers of Apple user groups—“ambassa¬ 
dors’" for hundreds of thousands of Apple- 
active enthusiasts worldwide. 

Ea^ access to free software, 
indudiiig FKEE uploads. 

• Download flrsl-mte, non<omrner€ial user- 
supported software and utility progrurns. 


• Upload your own programs free of connect 
time charges^ 

• Take aduontage of CompuServe's 
inexpensive weeknight and weekend mtes 

(when forums are most adive, and standard 
online charge are just IOC a minuteX 

• Go online in most major metropolitan arms 
with a local phone call. 

• And m:eive a $25.00 Introductory Usage 
Credit with purchase of your Comp^rue 
Subscription Kii. 

Information you simply cani find 
anywhere else. 

Use the Forum M^sage Board to send 
and receive electronic messages, and pose 
specific questions to Apple owners. 

Join ongoing, real-time discussicxis 
in a Forum Corderence —vdth Apple 
luminaries like Bill Atkinson, Doug Qapp, 
Dan Cochran, Jean-Louis Gassee, Guy 
Kawasaki, Mark Peiczarski, John ScuUey 
and Steve Wszniak. 

Search Forum Data Libruri^ for free 
software, user tips, transcripts erf previous 
Compu^rve online ccffiferences 
and more. 


E^joy other useful services like; 

• fbpular Computer Magazines — 
electronic editions, including Apple Online 
and other Apple-related pubikations, 

• Other CompuServe Forums—support¬ 
ing Jazz"* and o^/ierLOT£/5® products, 
Microsoft"^, MkroPrd^, Borland tntema- 
tionaf^ Ashton-Tatdf and other software. 

All you need is your Apple computer 
and a modem.. .or almost any other 
personal computer. 

To bi^ your Subscription Kit, see your 
nearest computer dealer Suggested retail 
price is $39.95. To receive our free bro¬ 
chure, or to order direct, call 800-848-8199 
Cm Ohio, call 614-457-0802). If you’re al¬ 
ready a CompuServe subs<^bei; type GO 
MAUG (Micronetworked Apple Users 
Group) at ^ 1 prompt to see what you’ve 
been missing. 

CompuServe* 

InlouTiatioii Servii^ea, P-0- Bok £0212 

5000 Arlington Centre B!vd., CoEumbus, Ohio 43220 

800 - 848-8199 

In Ohio, Call 614-457-0802 
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Affordable, Compatible, and Full-Color Capcible! 


Besides being the one printer for 
all the PC's pictured above, the 
OKIMATE^ 20 is also the one for all 
your printing needs. 

Want to spruce up your 
homework with colorful charts 
and graphs? The OKIMATE 20 is 
for you. 

Need crisp "Near Letter Quality' 
printing for business correspondence? 


TheOKIMATE 20 is for you. 

Maybe you want expanded or 
fine print italics, underlining, 
superscripts, or subscripts? You 
guessed it. the OKIMATE 20 is for 
you, too. 

In fact, no matter what you have 
in your PC. you can put it on paper 
with the OKIMATE 20. 

With this versatile printer you 


also get such high-end features as 
builtin type fonts, a 24-element 
printhead and the ability to make 
transparencies for overheads. 

All at a very low-end price: $268* 
complete with ' Plug 'n Prinf' 
personality module. 

For the name of the OKIMATE 20 
retailer nearest you. simply call 
E8(X)-OKfDATA. 



an OK\ AMERICA company 
We put business on paper. 


*SLi<u;ested rerail price Deafer price mav vary 
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SOFTWARE REVIEW 


Aegis Animator 
AND Aegis Images 

BY Warren Block 


Color graphics 

paint and animation software 
for the Amiga 


Aegis Development Incor¬ 
porated s Animator is a soft¬ 
ware package for the Amiga 
that lets you create animated 
video sequences. Included in 
the package is Aegis Images, 
a full-featured paint program 
that works in conjunction 
with Aegis Animator. Images is also 
available separately. 

Both packages need a minimum of 
512K bytes of memory to operate 
support multitasking under the 
Workbench, and use the IFF format 
developed by Electronic Arts to 
create files that can be used with 
other programs. Only one floppy disk 
drive is necessary because both pro¬ 
grams are memory-resident. It is feasi¬ 
ble to run both programs at the same 
time although this requires at least a 
megabyte of memory. 

AEGIS Animator 

The Aegis Animator system is based 
on 'tweens/' which are short seg¬ 
ments of time in an animation during 
which something happens. Imagine a 
square that rotates from one side of 
the screen to the other. Instead of 
defining this as several individual 
frames in which the square is shown 
in different positions, which is the 
traditional approach, you tell Ani¬ 
mator where the square will be and 
how much it will have turned by the 
end of the tween. The program then 
takes care of redrawing it in the ap¬ 
propriate places to create the illusion 
of movement. This technique of 
tweening makes animation surprising¬ 
ly easy—Animator does all the work. 

Manipulating Shapes 

Shapes created with Animator are es¬ 
sentially lists of vectors, much like 


Apple 11 shape tables. Because these 
shapes take fewer calculations to 
redraw than ordinary bit-mapped pic¬ 
tures. actions such as rotations and 
size changes can occur fast enough 
for real-time motion. Some shapes 
that Animator can create include 
polygons, lines, circles, and stars. 
(Rectangular items, called blocks, can 
also be created, but these are related 
to windows and masks, which I will 
describe later.) 

Many options for manipulating 
shapes are provided, including rotat¬ 
ing in the plane of the screen, around 
the X axis or the g axis, and changing 
a shape's size or color. You can com¬ 
bine several of these actions in a 
single tween to create very compli¬ 
cated movements. For instance, you 
can rotate and shrink a shape, 
creating the illusion of movement in¬ 
to the distance. You can view objects 
as solid shapes or in ghost mode, in 
which only their outlines are drawn. 
This makes it easier to work on ob¬ 
jects that are overlaid by others. 

A very impressive feature, called 
Morph, lets you change the shape of 
objects by moving the geometric 
points that compose them. You can 
even add new points to an object or 
delete those that already exist. It took 
me only seconds to create a star that 
"morphed" across a space into a 
smaller star during one tween. The 
resulting animation showed the star 
flowing like paint across the inter¬ 


vening space and forming in¬ 
to the second star. It is a 
visual effect that while dif¬ 
ficult to describe, is familiar 
on the screen—it looks very 
much like an effect out of a 
cartoon. 

Control of Blitter Objects 

Aegis Animator is capable of creating 
bit-mapped objects (other than back¬ 
ground pictures) or loading objects 
that have been created with a paint 
program like Aegis Images. These bit 
maps include, in the program's own 
terminology, blocks, windows, and 
masks. Both windows and masks are 
segments of bit-mapped drawings 
(masks are similar to windows, but are 
limited to one color): blocks are sim¬ 
ply rectangular bit maps with no 
details. All three are blitter objects 
that can be moved about by the 
Amiga's blitter chip more quickly and 
smoothly than Animator's vector- 
drawn objects. Because they are bit¬ 
mapped shapes, however rotations 
require too many processor calcula¬ 
tions to allow them to be shown in 
real time. 

Color 

The Amiga is a color computer, and 
Animator, which works in the Amiga's 
32-color low-resolution mode, is not 
lacking in this area. Colors can be de¬ 
fined. saved in a file, and then re¬ 
loaded for an animation. You can fade 
a range of colors into another color 
so your latest animated epic can fade 
to black, white, or any other color at 

barren Bloc^ (645 King St., Chadron. NE 
69337) currently comprises the entire com¬ 
puter repair department of Chadron State 
College. 
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Aegis Animator and Aegis Images 
Type 

Animation software and paint program 

Company 

Aegis Development Incorporated 
2210 Wilshire Blvd., Suite 277 
Santa Monica CA 90403 
(213) 306-0735 

Format 

Two SVs-inch disks; not copy-protected 

Computer 

Commodore Amiga with at least 512K 
bytes of RAM and one floppy disk drive 

Documentation 

Inside Aegis Animator. 99 pages; 

Inside Aegis images, 84 pages 

Price 

Aegis Animator and Aegis 
images: $139.95 
Aegis Images: $79.95 


its completion. You can use the Spec¬ 
trum function to create a rainbow of 
colors, while the Cycle function makes 
color go through a set of shades dur¬ 
ing a tween. The Range function 
creates a range of shades between 
two colors. 

Scripts 

The complete set of tweens that 
makes up an animation is called a 
script. Script files are stored on disk 
as ordinary text files that are com¬ 
posed of instructions in Animator's 
own language. To execute an anima¬ 
tion, the program actually interprets 
these files, very much like the inter¬ 
mediate pcode used by many Pascal 
compilers. You can even write pro¬ 
grams in Animator's language; Infor¬ 
mation about it is available from Aegis 
Development Incorporated, While the 
speed lost in the interpretation pro¬ 
cess has been the downfall of several 
Pascal compilers. Aegis Animator 
often needs to be slowed down to 
keep complex movements from be¬ 
coming so fast that only a flicker is 
displayed. 

Memory Use 

Script files don t use much memory 
but the manner in which Animator 
runs them does: All the backgrounds 
and windows used by a script must be 
loaded into memory before that script 
can be executed. This is done so the 
real-time animation doesn't need to 
stop for disk access. For this reason, 
however, a script file that takes up 
only 18.2K bytes of storage space on 
disk actually needs more than 39K 
bytes to execute. In an Amiga with 
512K bytes of RAM there is enough 
memory to create fairly sophisticated 
animations, especially if there is not 
more than one background picture, 
but another 512K bytes or more 
would definitely be helpful. If you plan 
on creating animations that will take 
more than two minutes of real time, 
plan on adding memory 

FAST Menu 

To make using Aegis Animator easier, 
a Fast Menu is provided. This is a 
small window that contains icons rep¬ 
resenting menu choices. Clicking the 
mouse button on one of these icons 


provides a shortcut to a menu selec¬ 
tion. 

At first it seems that this feature is 
more of an annoyance than anything 
else—the window continually gets in 
the way. However, as the program's 
operation becomes more familiar, the 
Fast Menu's usefulness grows more 
apparent. The window can be moved 
or closed if necessary, and it is much 
more intuitive and faster to click on 
an icon in the Fast Menu than to 
select a menu option from the menu 
bar at the top of the screen. 

Useful utility functions abound in 
Animator, including Undo, to negate 
the last action taken; Move-In and 
Move-Out, to move objects behind or 
in front of others; control of elapsed 
time in a tween or for a whole script; 
and numerous others. 

Storyboard Editing 

You edit scripts through Animator's 
Storyboard. When you select the 
Storyboard from the main menu or 
click on its icon in the Fast Menu, the 
screen is divided into nine equal win¬ 
dows. The script that was just being 
worked on Is shown, scaled down, 
in one of these windows. Using 
Storyboard options, parts can be cut 
off a script, moved into their own win¬ 
dows, spliced together again, or 
deleted from memory altogether. You 
can execute these scaled<lown scripts 
individually or several at a time. This 
certainly looks impressive, but as an 
editing function it is not really very 
useful. 

AEGIS Images 

Aegis Images, the painting and draw¬ 
ing program that comes with Ani¬ 
mator, has all the standard features 
you'd expect from this type of pro¬ 
gram. You can draw geometrically or 
freehand with different brushes in 32 
colors. You can use any of 16 patterns 
to draw or fill figures or use custom 
patterns created with the built-in 
editor. The program slows down quite 
a bit when you use the patterns for 
drawing, however 

All these features are fairly stan¬ 
dard: much more interesting are the 
unusual extras. You can frame a sec¬ 
tion of a drawing in a window and 
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New GPS Series: Tek sets 
the pace with SmartCursors 
and push-button ease. 


Work faster, smarter, with two new 
general purpose scopes from 
Tektronix. The four-channel, 100 MHz 
2246 and 2245 set the new, fast pace for 
measurements at the bench or in the 
field. TheyVe easy to use and afford, by 
I design. 

On top: the 2246 with exclusive 
I integrated push-button measure¬ 
ments. Measurements are accessed 
through easy, pop-up menus and imple¬ 
mented at the touch of a button. Mea¬ 
sure peak volts, peak-to-peak, ± peak, 
dc volts and gated volts with new hands- 
off convenience and on-screen readout 
of values. 

SmartCursors"" track voltmeter mea¬ 
surements in the 2246 and visually indi¬ 
cate where ground and trigger levels are 
located. Or use cursors in the manual 
mode for immediate, effortless measure¬ 
ment of vraveform parameters. 

Both scopes build on performance 
you haven"t seen at the bandwidth or 
prices. Lab grade features include 
sweep speeds to 2 ns/div Vertical sen¬ 
sitivity of 2 mV/div at full bandwidth for 
low-level signal capture. Plus trigger 


Features 

2246 

2245 

Bandwidth 

100 MHz 

100 MHz 

No. of Channels 

4 

4 

Scale Factor Readout 

Yes 

Yes 

SmartCursors"'* 

Yes 

No 

Volts Cursors 

Yes 

No 

Time Cursors 

Yes 

No 

Voltmeter 

Yes 

No 

Vertical Sensitivity 

2 mV/div 

2 mV/div 

Max. Sweep Speed 

2 ns/div 

2 ns/div 

Veri/Hor Accuracy 

2% 

2% 

Trigger Modes 

Auto Level, Auto. Norm, TV Reid, TV Line, Single Sweep 

Trigger Level Readout 

Yes 

No 

Weight 

6.1 kg 

6.1 kg 

Warranty 

3-year on parts and tabor including CFfT 

Price 

$2400 

$1875 


sensitivity to 0.25 div at 50 MHz, to 0.5 
divatlSOMHz, 

Accuracy is excellent: 2 % at vertical. 
2% at horizontal. And four-channel 
capability includes two channels 
optimized for logic signals. 

Best of all, high performance 
comes with unmatched 
convenience. You can 

see it and feel ft 
—in the 


responsive controls and simple front- 
panel design, in extensive on-screen 
scale factor readouts, and in 
simplified trigger operation that includes 
Tek's Auto Level mode for automatic trig¬ 
gering on any signal. Start to finish, the 
GPS Series saves steps and simplifies 
tasks. 

Get out in front! Call toll-free today 
to order, to get more details or a vid¬ 
eotape demonstration. 

1 - 800 - 433-2323 

In Oregon, call collect 1-627-9000 


Featuring four chan¬ 
nels, flexible triggering, 
extensive CRT readouts 
and push-button ease 
of use, the new Tek 
2246 (left) and 2245 
(above) bring high^uaF 
ity, low-cost anaTysis to 
diverse applications in 
digital design, field ser¬ 
vice and manufacturing. 


Copyrigtit '^'1986, Tektronix, Inc. AH rights reserved. TTA-4e9 


l^ktronix- 

E:WMnTED 11? EXCELLEnidZ^ 
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then rotate and scale it to different 
proportions. Using the Spread option, 
you can fill areas with a range of 
colors so that one color fades into the 
next. This can result in some spec¬ 
tacular visual effects with practically 
no effort. With the Wash and Smear 
features, colors can be mixed 
together like paint. The Antialias func¬ 
tion smooths out rough edges around 
shapes by using color to simulate 
higher resolution. Parts of a picture 
can be used as a brush, and you can 
design special brushes with the built- 
in editor You can cycle colors repeat¬ 
edly through a range of shades to 
create animated scenes. 

Window, mask, and color files 
created by Aegis Animator can be 
loaded into Aegis Images for editing, 
or you can simply use Images to 
create them in the first place Al¬ 
though Images does not have Ani¬ 
mators Spectrum option, you can 
simulate it by creating a set of colors 
with Animator, saving them to disk, 
and then loading them into Images. 

Interface difficulties 

Aegis images user interface is some¬ 
what more polished than Animator's, 
but its Fast Menu is not as useful, nor 
does it get in the way as often. A few 
difficulties arise from the difference 
between the two programs. For in¬ 
stance, to define a window with 


Images, you click the mouse's Select 
button on the first corner, move the 
pointer to the second corner, and 
click the Select button again, In 
Animaton you click the Select button 
on the first corner and hold it down 
until the pointer reaches the second 
corner. This can cause confusion 
when switching between the two pro¬ 
grams. but both Images and Animator 
have an Undo feature that can correct 
mistakes to some degree. 

All in all. Images is a likable program 
that does what it should with no prob¬ 
lems. There are lots of powerful op¬ 
tions, and the user interface works 
smoothly, even if it is different from 
Animator's. 

Both Animator and the copy of Im¬ 
ages included on the distribution disk 
use the Amiga s low-resolution graph¬ 
ics mode (320 by 200 pixels). There 
is also a high-resolution version (640 
by 200 pixels) of Images that you can 
obtain separately for $10 extra. The 
low-resolution 32-color mode of the 
Amiga is good enough for most ap¬ 
plications, With careful thought, you 
can avoid rough edges around shapes 
or make them less noticeable, and 
that is really all that a higher screen 
resolution accomplishes. 

Documentation 

Included with the Aegis Animator/ 
Images package are two softbound 


books, \nside Aegis Ammator and Iwside 
Aegis Imaqes^ Both are nicely done with 
good indexes and organization, but 
they have a nontechnical slant that is 
rather frustrating at times. For exam¬ 
ple the only place that specifies that 
512K bytes of memory is necessary 
to run the programs is the box that 
the package comes in. 

Suggestions 

There are only a few changes that I 
would like to see made to these 
graphics tools. More examples would 
be very helpful, especially scripts for 
Aegis Animator. Several are provided, 
but the addition of an entire disk of 
scripts for Aegis Animator and picture 
files for Aegis Images would improve 
things considerably Perhaps more im¬ 
portantly, the two programs' user in¬ 
terfaces should be consistent to make 
switching between them less confus¬ 
ing. 

Conclusions 

Other than these two minor com¬ 
plaints, I was very pleased with this 
package's combination of perfor¬ 
mance and ease of use. If you want 
to create smooth and colorful ani¬ 
mated video sequences on an Amiga, 
(for serious applications or just for 
fun) Aegis Animator and Aegis Im¬ 
ages are just what you need to get the 
job done, ■ 


GREATER PERFORMANCE...ATHALF THE COST! 


DATA I/O 298""COMPATIBILITY-UNDER $1,500 

Programming A World of Technologies 

UNIVERSAL, GANG & SET PROGRAMMING FOR LAB AND LIGHT PRODUCTION 

BYTBK A LWA YS SETTING HIGHEP STA NO A RDS 


Supports MOS/CMOS EPR OWE EPROMs including Megabit 
devices^ Options: Bipolar PHQMs, Logic Array Devices. 40 
pin Micro Chips, and Gang Cel 

Memory capacity to 1Mbyte, 64 bit wide programming, device 
type and parameters stored in non-volatile memory 
3-Way device type selections manually, auto ID or from menu 
2'Way command execution; Function keys or menu 
Data I/O PROMlinkTM bYTEK PROMsoft'^'^ compatible 


21 D^y A/o Qbiigat/on 
Triaf Petiod 

$ 1,495 


25 Key-32 Character LCD display - Memory expandable to 1 Megabyte 
RS232 PC Interface, Parallel Printer Port 

Date I/O, PROIVlIintt are trademarks of Data I/O, Inc. 

MADE IN THE U,S,A. 


COMPLETE 

Model: 

S1Z5-GL 



ORDER TODAY 

800-523-1565 / In Fla. - 1-305-994-3520 
Telex: 4998369 BYTEK 

m 


I Mastercard or Visa Welcome 


BVieK 


Instrument Systems Division ■ 1021 South Rogers Circle* Boca Raton, Florida 33431 
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AN OLD RESPECTED NAME. 

A BOLD NEW LOOK. 

Computer Mail Order is one of the oldest computer mail order companies 
in the country. WeVe succeeded where others have failed, because year 
sifter year, weVe delivered to you the most product performance for your i 
dollar and given you the attentive service you desire and deserve. 

This month we launch a new look. We hope you’ll find it as easy on your eyes ! 

as Computer Mail Order has been on your pocketbook. ' 

We also hope youll do us the honor of calling us C-M-0. 



FINE PRODUCTS. 

When you call CMO toll-free, you order from a selection of the finest 
computer hardware, software and peripherals available. More than 5000 
items from the best sources in the business (including PC-TOO^ 
the tailor-made clone, direct from CMO!). 

FINE PRICES. 

Call us. Compare us. Talk to us. We ¥/on*t hang up. We like talking price 
as much as we like talking computers. 

FINE SERVICE. 

We know computers. And we back that product knowledge with 
our best warranty package ever. And we deliver with next-day shipping 
on our entire inventory. At CMO, we’re committed to keeping 
you up, running and satisfied. 

NO FINE PRINT. 

We’re CMO. No hot air. No come-ons. No hang-ups. And no fine print. 

Turn the page. Explore CMO. 
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iisiness, person to person 


PRINTERS. 


MS/DOS SYSTEMS. 


Canon 


LBP-8A1 Laser, 8 Page/Min.,,$1899.00 

Citizen 


MSP-10 160 CPS, 80 Col . 

...319.00 

MSP-20 200 CPS, 8K Buffer.. 

...349.00 

Premier 35 35 CPS Daisywheel.499.00 

C.ltoh 


8510^SEP Epson/IBM 80 CoL., 

.call 

Diablo 


Model 635 RO Daisywheel. 

,1089.00 

Epson 


FX^S 160 CPS, 80 CoL.„.. 

..call 

FX-286 160 CPS. 132 Col. 

...499.00 

EX-800 300 CPS, 80 Col. 

........call 

LQ-800 180 CPS, 24 Pin Head.call 

LQ-2500 324 CPS, 24 Pin Head.call 

Juki 


6100 10 CPS, Daisywheel. 

.call 

6200 30 CPS, Daisywheel. 

.,,,.„xall 

6300 40 CPS, Diablo Compatible...call 

551OC Color Dot Matrix . 

. call 

NEC 


P5* P6, P7, Pinwriter Series... 

.call 

3550 35 CPS, Spinwrfter. 

..779.00 

8850 55 CPS, Spinwriter.. 

1099.00 

Okidata 


ML-192 160 CPS. 80 Col . 

.319.00 

ML-193+ 200 CPS, 132 Col.. 

. call 

ML-293 200 CPS, 132 Col . 

.call 

Panasonic 


KX-1091 120 CPS, 80 Col...... 

..call 

KX-1092 180 CPS, 7K Buffer, 

,.339.00 

KX-1592 180 CPS, 132 Col.... 

..439.00 

Star Micronics 


NX-10 120 CPS. 80 Col . 

..239,00 

SR-15 200 CPS, 132 Col. 

..549.00 

Texas instruments 


TI-S65 150 CPS, 132 Col.. 

..749,00 

Toshiba 


P321 216 CPS. 24 Pin Head.. 

..479.00 

P351 288 CPS, 24 Pin Head.. 

1049.00 

DISKETTES. 

Maxell 


MD-2 DS/DO .. 

.,.$12.99 

MD-2HD Hi Density 5V4" .. 

.24.99 

Sony 


MD2D DS/DD 5y4" .... 

.11.99 

MD2HD Hi Density 5V4". 

.24.99 

MFD-2DD DS/DD 3V*" 5 pak.. 

.9.99 


AT&T 6300....from : 

Compaq.from 

Cordata...-_from 

iBM-PC.from 

IBM-XT.from 

iBM-AT.from 

Leading Edge...from 

Sperry,.,,... from 

Zenitti.. from 

$1699.00 

1699.00 

899.00 

1099.00 

1699,00 

2699.00 

999.00 

1299.00 

999.00 

MULTIFUNCTION CARDS. 1 

AST 


Six Pak Pius PC/XT. 

.,$169,00 

Six Pak Premium PC/XT.. 

,...349.00 

Advantage IBM/AT 128K. 

,...339.00 

Rampage-PC.. 

,.,279,00 

Rampage-AT ... 

,,,,479,00 

DCA 


IRMA 3278 I/O.,,,... 

,...839,00 

Everex 


EV-210 Evergraphics Mono.,.. 

,..,139.00 

EV-640 Edge Card.. 

..,.259.00 

Hercules 


Color Card,.. 

,,.,159.00 

Graphics Card... 

..,.199.00 

Graphics Card Plus. 

...209.00 

IDEAssociates 


IDE-5251 Emulation Board. 

.,,.579.00 

Intel 


1110 PC-Above Board,. 

..call 

2010 AT-Above Board,.,. 

...call 1 

8087, 80872. 80287, 802878,. 

...call 

Paradise 


Modular Graphics Card.. 

...269.00 

Color/Mono Card.... 

,,,.139,00 

Mullidispfay Card.. 

,,..169.00 

Quadram 


Quad EGA+ Graphics Adapter. 369.00 

Quadport-XT I/O Card. 

...119.00 

Silver Quadboard,,. 

...239.00 

Microfazer II Print Buffer..,,.,., 

,.,259.00 

STB 


EGA Plus w/Dr. Halo.. 

,,,299.00 

Video-7 


Vega Video Adapter-EGA_ 

,.,299.00 

Zuckeitfoard 


Color Card w/parallel. 

.89.99 

Monochrome Card w/parallel.. 

.99.99 

576K Memory Card... 

...,.59.99 


CM Only! 

Norton 

Software 

Norton Utilities 3.1 


$49 


CM Only! 


Quadram 

Expanded 

Quadboard 

$129 


CM Only! 
Amdek 

Video 410 
Green TTL 
Monitor 

$149 

CM Only! 
Hayes 

Smartmodem 

1200B 

Internal 

$349 

CM Only! 


Paradise 

Auto-switch 
EGA Card 


CM Only! 
CMS 

20MB Internal 
Drive 

with controller 

$379 

CM Only! 
Toshiba 

P341 216cps 
24 Pin 
Printhead 

$589 


CM Only! 

Zenith 

Z-181 Portable 

w $1349 


When you want to talk computers. 
When you want to talk price. 
Call toll-free: 1^00-233-8950. 

Outside the U.S.A. 717-327-9575 Telex 5106017898 
CMO. 477 East Third Street, Dept. Alll, Williamsport, PA 17701 
All major credit cards accepted 




















































































CMO. Doing business-to-b 


Person to person. 

I have been in the retail 
business since 1971. I have 
always required my sales people 
to work hard, to know the pro¬ 
ducts they sell and to be as 
helpful and informative as they 
can be in dealing with clients. 
The other day I read a letter 
from a client of ours addressed 
to my sales manager. The letter 
described a situation where the 
client was debating what system 
he should buy. Then he discuss¬ 
ed his conversations with Ken 
Rinehimer, the sales consutant 
for CMO. 

The following is an excerpt 
taken from that letter. 

“One of the biggest arguments 
the local retail stores use in 
arguing against the purchase of 
goods from a mail order com¬ 
pany is that you get no personal 
attention/ In my dealings with 
your company, I found that to be 
untme."' 

"Recently I purchased a com¬ 
puter system from your com¬ 
pany. My salesman was Ken 
who was the epitome of what a 
salesman should be..,Ken was 
most helpful and professional. He 
was informative, giving recom- 
mendatbns as to the configura¬ 
tion the system should take and 
demonstrated a vast knowledge 
of what he was selling. In short, 
my experience with your firm 
was very good because of Ken 
Rinehimer who projects an ex¬ 
cellent impression for CMO.” It 
was sign^ Terrence Freeman. 
Stuart, FLA. 

I like reading letters like this. 

In fact, knowing our staff at 
CMO, I expect to read letters like 
this. And you should expect 
good service from us. 

One final note: It's nice to get 
good news like letters from Mr. 
Freeman. But it's probably more 
important to hear about your 
frustrations. As good as we get 
at what we do, there are bound 
to be occasbnal problems. 

Please share them with me. We 
want to keep pushing. To do 
that, we need your help. 

Marketing Director 
CMO 


SOFTWARE. 


Ansa 

Paradox. $489.00 

Ashton-Tate 

d-Base III + ,... .......429.00 

Framework If... 429,00 

Borland 

Reflex.. .....99.99 

Lightening/Word Wizard...99.99 

Central Point Software 

Copy II PC.,.24.99 

5th Generation 

Fastback...89.99 

IIVISI 

Mouse w/Dr. Halo....J 19.00 

lUS-SorcIm 

General Ledger...299.00 

SuperCalc III... 319.00 

Super Project Plus...___299.00 

Lffetree 

Volkswriter III...119.00 

Lotus 

Lotus 1-2-3..329.00 

Symphony. 439.00 

MECA 

Managing Your Money.....119.00 

MicroPro 

Wordstar 2000 + ......299.00 

Wordstar Professional w/GL Demo 189.00 

Microritn 

RiBase System 5. 349.00 

Micro Soft 

Micro Soft Word.,..289.00 

Micro Soft Mouse/Serial.139.00 

Micro Soft Mouse/Bus.,...139.00 

Microetuf 

Crosstalk XVJ. 89.99 

Muttimate International 

Multimate 3.3,.... 219.00 

Multimate Advantage....289.00 

Norton Software 

Norton Utilities 3.1.................49.99 

Software Publishing Group 

PFS: First Choice... 99.99 

PFS:Prof©ssional Write... 129.00 

PFS:Professional File.,.,...159.00 

Satellite Systems 

Word Perfect 4,1.219.00 

The Software Group 

Enable. 369.00 


MONITORS. 

Amdek 


Video 310A Amber TTL .. 

.$149.00 

Color 600 RGB, IBM CGA . 

...399.00 

Color 722 RGB, CGA/EGA . 

...499.00 

Magnavox 


8CM515 RGB Monitor.^0 . 

...289.00 

7BM623 PC Monitor-80 . 

.....99.99 

NEC 


JB-12B0 12" Green TTL . 

...129.00 

JC-1401P3A Multi-Sync.IN STOCK 

Princeton Graphics 


MAX-12 12" Amber TTL. 

...169.00 

HX-12 12" Color RGB. 

...429.00 

SR42 12'^ Hi-Res RGB __ 

...499.00 

Taxan 


640 12 " Hi-Res RGB . 

...529.00 

TeknJka 


MJ-22 13'' RGB/Comp. Hi-Res..279.00 | 

MODEMS. 

Anchor 


Express! 1200 Half-Card . 

.$149.00 

Everex 


Evercom 920 1200 Baud Int... 

...139.00 

Evercom 940 2400 Baud Int... 

...259.00 

Hayes 


Smartmodem 1200 External... 

...389.00 

Smartmodem 2400B Internal.. 

...539.00 

Practical Peripherals 


Practical Modem 1200 External. 169.00 j 

DRIVES. 

CMS 

1 

’ Drive Plus 20MB Int. Card . 

.$399.00 

T-120 20MB Tape-Backup . 

...469.00 

T-160 60MB Tape-Backup . 

...699.00 

Everex 


1 Stream 60 60MB Tape-Back up.. 749.00 

i Iomega 


A210H 10 + 10 Bernoulli Box.. 

.1899.00 

, A220H 20 + 20 Bernoulli Box., 

.249900 

1 Mountain 


1 Drive Card 20MB Internal Card.689.00 

Drive Card-30 .... 

...949.00 

Priam 


Priam ID-60AT Tape-Backup.... 

..1349.00 

Seagate 


1 ST-225 20MB w/Controller. 

.,.399.00 

1 ST4038 30MB Hard Drive. 

...599.00 






































































GET A TAILOR-MADE, 
20 MEG, XT-COMmiBLE 
FOR AS UTTLE AS $999. 



Presenting PC TOOIT Only from CMO. 

When you think of tailor-made, you think expensive, right? Think again. 

Now CMO can offer you a 20 Mb PC-compatible—one we assemble in our Pennsylvania 
lab just for you.To your specifications. With the attention to quality and performance you’ve 
come to expect from CMO. All for just $999. 

Every tailor-made clone we make is backed with a full 90-day warranty on labor and 
parts, a 30 day money back guarantee and easy access to CMO technical support after the 
sale—the kind that keeps you up, running and satisfied. 

For $999, you get: A 20 Mb, PC-XT compatible that runs thousands of programs, 
including Lotus 1-2-3'“ ■ A 4.77 Mh chip speed ■ An XT chassis with 256K (expandable to 
640K) ■ A 20 Mb hard drive ■ A 360K floppy drive ■ A floppy disk and hard drive controller 
■ A150 watt power supply (not just 130) ■ Open architecture with 8 expansion slots (not 
just 7) ■ And an 84-key, XT-style keyboard. 

Need more power and more flexibility? Call us. Let’s talk about your tailor-made 
PC TOO. 

Your options are unlimited. 

CMO. Policies and particulars. 

Next day shipping on all in-stock items. * Free technical support from our own factory-trained staff. •Tolt-free order inquiry. 

• No surcharge on VISA or MasterCard orders. • Credit cards will not be charged until the order is shipped. • No limit and no 
deposit on COD orders. • No sales tax on orders shipped outside PA. • No waiting period for cashier's checks. 

SHIPPING. Add 3% (minimum $700} shipping and handling on all orders. • Larger shipments may require additional charges. 

• Returned items may be subject to a restocking fee. • All items subject to availability and price changes. 

EDUCATIONAL INSTITUTIONS: 1 SOO 221-4203 



When you mnt to talk computers. 
When you want to talk price. 
Call toll-free; 1800233-8950. 


Outside the U.S.A. 717 327-9575 Telex 5106017898 
CMO. 477 East Third Street, Dept. Alll, Williamsport, PA 17701 
All major credit cards accepted 








SOFTWARE REVIEW 


Turbo Lightning 
AND Strike 

BY Ross Ramsey 


Two RAM-resident 
spelling checkers for IBM PCs 
and compatibles 


Turbo Lightning, by Borland 
International H and Strike, by 
S&K Tbchnology, are spell¬ 
ing checkers that correct 
your spelling as you write. 

Both programs are adequate 
spelling assistants, but each 
becomes less useful as your 
document becomes longer. When 
writing this review, for example J 
found them to be more distracting 
than helpful. 

If you write letters, memos, and 
other short notes or write notes on¬ 
line you'll find either of these pro¬ 
grams useful. For longer texts like ar¬ 
ticles and reports, you'll probably 
want a spelling program that lets you 
check an entire file at once. 

At $29.95. Strike is inexpensive and 
allows much larger user dictionaries 
than Turbo Lightning. |Editor's note: 
S&K Technology also seib The Residewt 
Spelter a stand-nlom spelling checker that you 
can buy together witft Strife for $99.95. The 
Resident Speller uses the Strik dictionary. If 
^los maintenance programs that let you add 
and delete words from your dictionary and a 
utility that lets you print your dictionary. If 
also lets you check an entire file at once,] 
Turbo Lightning includes a thesaurus 
and has a larger starting dictionary 
than Strike. It also works better with 
other RAM-resident programs, it costs 
$99.95. 

AUTO-PROORNG 

Strike and Turbo Lightning both have 
auto-proof modes that beep when¬ 
ever you type a word they dont rec¬ 
ognize. These beeps catch mis¬ 
spellings. typos, and words that aren't 
in the programs' dictionaries. Turning 
off the auto-proofing leaves only 
screen-at-a-time spelling help in Turbo 
Lightning, and either screen or para¬ 


graph checking in Strike. Both modes 
^re tedious for documents that are 
longer than two or three screens. 

When checking an entire screen at 
a time each program highlights the 
words it can^t find in its dictionary. The 
highlighting disappears at the next 
keystroke in Turlx> Lightning, which 
can be frustrating if more than one 
word has been misspelled. You find 
yourself noting the first wrong word, 
moving the cursor to fix it, and then 
requesting another screen check to 
find the next trouble spot. 

Strike's screen checking is more 
convenient. The highlighted words re¬ 
mained highlighted in WordStar, over 
which 1 tested Strike until I moved to 
a new screen. This makes the words 
in question easier to find and correct, 
and it obviates the need for constant¬ 
ly rechecking the screen. 

Once a mistake is spotted, the pro¬ 
cedure is basically the same with both 
programs. By using either a series of 
commands or a menu system, you 
can check the spelling of a word. If it's 
not in the dictionary, you have the op¬ 
tion of ignoring the word, adding it to 
the dictionary, or looking at a list of 
words that are spelled similarly from 
which you can choose likely sub¬ 
stitutes for your spelling. 

Both programs can be either menu- 
or command-driven. With Turbo 
Lightning's installation program, you 
can change the command keys to 
your liking: Strike's command keys are 


set and can't be changed. 

Once the menus are on the 
screen, the actions for both 
programs are again similar: 
You check the word under 
the cursor, check the last 
word you misspelled, check 
everything on the screen (or, 
in Strike, everything in the current 
paragraph), or change the program in 
which you're working; for example, 
from WordStar to WordPerfect. The 
biggest difference is in the help the 
menus provide. Pressing FI at any 
time in the Turbo Lighming menu will 
provide context-sensitive help. Strike 
does not offer as much help. 

Cohabitation 

One criticai test is whether a new 
RAM-resident program will get along 
with already existent RAM-resident 
programs and with applications soft¬ 
ware. In this area, Turbo Lightning is 
better than Strike 
Strike has no problem running 
alongside SideKick until you try to 
check the spelling of something in 
SideKick's notepad. 1 was forced to re 
boot the computer each time 1 tried 
it. Using SuperKey with Strike also 
created problems, 

1 do word processing with XyUfrite 
111, which was introduced early this 
year tn response to complaints that 
older versions wouldn't easily accom¬ 
modate RAM-resident programs, i 
used it with SideKick and Turbo Light¬ 
ning with no problems. However, it 
would not work with Strike. Strike 
worked well with WordStar one of the 
eight word processors on its menu of 

{cmt'mued] 

Rdss Ramsey (716 Nortft MadisoM Ave.. 
Date TX 75208) is a writer who uses com¬ 
puters for word crunching and finances. 
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REVIEW: TURBO LIGHTNING AND STRIKE 


Turbo Lightning 
version 1.00A 

Type 

RAM’resident spelling assistance 
program with thesaurus 

Company 

Borland International Inc. 

4585 Scotts Valley Dr. 

Scotts Valley, CA 95066 
(408) 488-8400 

Format 

5V44nch floppy disks 

Computer 

IBM PC, AT. XT, PCjr, or compatible; at 
least 128K bytes of RAM, 256K bytes 
preferred; two floppy disk drives or one 
floppy disk drive and one hard disk 
drive (preferred); PC-DOS or MS-DOS 

Documentation 

84-page user's manual; on-line help 

Price 

S99.95 

Audlertce 

Those with relatively small writing 
outputs, such as letter writers or 
students. 

Features 

The thesaurus is extremely useful if 
you're looking for a new word to use. 
The dictionary offers numerous 
selections to anything it sees as a 
misspelling. It also works well with other 
RAM-resident programs. 


choices. The eighth is "generic," 
which is worth a try if yours isn't listed. 

Turbo Lightning lists 13 environ¬ 
ments in its selection menu and allows 
you to build environments for pro¬ 
grams such as XyWrite III that aren t 
listed. Strike offers no such tailoring, 
in addition, Turbo Lightning automat¬ 
ically changes environments as you 
work, [f. for example you call up Side- 
Kick while working with a word pro¬ 
cessor, it will automatically change to 
SideKick's environment. 

DICTIONARIES 

Turbo Lightning, with 83.000 words, 
has a bigger dictionary than Strike, 


strike version 1 
Type 

RAM-resident spelling assistance 
program 

Company 

S & K Technology Inc. 

4610 Spotted Oak Woods 
San Antonio, tX 78249 
(512) 492-3384 

Format 

5'A-inch floppy disks 

Computer 

IBM PC or compatible; two floppy disk 
drives or one floppy disk drive and one 
hard disk drive; 128K bytes of RAM, 
256K bytes of RAM to run other 
programs with it; PC-DOS or MS-DOS 

Documentation 

16-page user's manual 

Price 

Basic package: $29.95 

With The Resident Speller: $99.95 

Audience 

Those with relatively small writing 
outputs, such as letter writers or 
students. 

Features 

Accommodates large user dictionaries 
and allows them to be added to the 
mam dictionary. 


Still, it beeps at you more often than 
Strike does. This is because Turbo 
Lightning's biggest RAM dictionary is 
16,000 words. Sometimes it will beep 
because a word isn't in the RAM dic¬ 
tionary, only to tell you the spelling 
is correct after it's had a look at its 
larger disk-based dictionary. Turbo 
Lightning's manual has instructions 
for loading the entire dictionary into 
extended memory, but that wasn't 
possible on my 640K-byte Compaq 
Deskpro. 

Since all of Strike's 50,000-word dic¬ 
tionary is loaded into RAM, it doesn't 
have the same problem. This is a 
distinct advantage if you have no hard 


disk drive: While Turbo Lightning ties 
up one drive on a floppy disk drive- 
based system. Strike lets you load the 
memory and then use your drives for 
other applications programs. The 
trade-off is that Strike offers 40 per¬ 
cent fewer words overall. This causes 
problems of its own, both in what 
you'll find in the dictionary and in 
what the dictionary will suggest to you 
as alternatives to whatever you've 
typed. 

Type the word dingbat, for example, 
and Strike will tell you it's an incorrect 
spelling. Ask for a list of substitutes, 
and it comes up with absolutely 
nothing. This is subjective, but Strike 
seems less able to find similar words 
than Turbo Lightning, and it often 
finds none. The word musicality, it tells 
you, is wrong, but it makes no sugges¬ 
tions about what might be correct. 
The same is true for words like sax- 
opfione, incarceration, and snail. 

Turbo Lightning is much better at 
making suggested substitutions 
because it goes out of its way to find 
words for you, All but two of the 
words above, dingbat and musicality. are 
in the Turbo Lightning dictionary, and 
the substitutes offered for these two 
words are numerous. Dingbat is not of¬ 
fered, for instance, but there are 24 
suggested words available in the 
Turbo Lightning screens, including 
close words like dingiest, dingoes, dingily, 
dingier, and dingles. 

Turbo Lightning is so strong at sug¬ 
gesting other words that it's possible 
to get some extra help from it. Can't 
spell a word? Tty anyway, and then ask 
for similar words. Chances are that 
Turbo Lightning will recommend the 
word you wanted in the first place but 
couldn't spell. 

Both programs let you build dic¬ 
tionaries of your own. and Strike is 
clearly stronger in this area. Where 
Turbo Lightning allows user dic¬ 
tionaries of up to 2000 characters 
(about 300 words). Strike lets you set 
the size of the user dictionary to as 
high as 30,000 characters (about 4600 
words). This requires more memory, 
but when the user dictionary be¬ 
comes unwieldy a couple of utilities 
that come with Strike allow you to first 
sort your personal word list and then 
add it to the main dictionary in highly 
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REVIEW: TURBO LlGHTNrNG AND STRIKE 


compressed form. It won’t add words 
that are already in the main dic¬ 
tionary. and the result is a word list 
that more closely resembles your 
own. 

1b try this out. 1 took three articles 
I've written in the last year and turned 
them over to a utility called Makeuser. 
Strike took the articles, removed the 
numbers and all the punctuation ex¬ 
cept for dashes and apostrophes, got 
rid of all duplicate words, and alpha¬ 
betized the list. Each article contained 
about 2000 words, and each pass 
through Makeuser took only a few 
seconds. 

Next, I took the word lists to the 
word processor to get rid of every¬ 
thing I didn’t want added to the main 
dictionary. I then made a backup of 
the main dictionary and activated an¬ 
other utility, Dictadd. It went through 
the word lists and added the 115 
words that were not already in the 
main dictionary. This increased the 
size of the main dictionary by 499 
bytes. My copy of Strike now includes 
all the words mentioned above as 
missing from the user dictionary. 

It's easy to see how powerful a dic¬ 
tionary you can build in a short time 
just using your own files. This also 
decreases the number of beeps you 
have to listen to in the future. 

Turbo Lightning’s main dictionary 
can’t be altered. 

Thesaurus 

One major difference in the two pro¬ 
grams is Borland's inclusion of a the¬ 
saurus in the Turbo Lightning pack¬ 
age. lb me, this is the most useful 
feature of the program because I hate 
to stop writing to grab a reference 
book. The thesaurus may land me in 
a reference book anyway, but its con¬ 
venience is valuable. 

While the Turbo Lightning’s dic¬ 
tionary can get in the way with its in¬ 
terruptions. the thesaurus is there 
only when you ask for it. 

The thesaurus has 5000 keywords— 
words for which it has lists of syno¬ 
nyms. If you ask for a list while your 
cursor is on one of those 5000 words, 
a list appears right away. If you're not 
on one of the keywords, you get a list 
of words with similar spellings. 

The word cats, for example, isn’t a 


It's easy to see 
flow powerful 
a dictionary you can 
build in a short 


time just using 
your own files. 


keyword. But Turbo Lightning offers 
a list of 32 other words that might be 
close. One of them is cat. and the the¬ 
saurus offers five other alternatives: 
feline, kitten, puss, kitty, and pussycat. 

It’s not a full-fledged thesaurus com¬ 
plete with definitions, but it's helpful 
and convenient, and I found myself 
looking for alternative wbrds more 
often when it was on-line. 

CONCLUSIONS 

Strike's price and adaptability com¬ 
bine to make it a strong program for 
people who don't use other RAM- 
resident programs. Turbo Lightning 
costs more, but it offers more help to 
those who want more options for mis¬ 
spelled words and to those who want 
an on-line thesaurus. | Editor's note: As 
tfiis went to press, Borland informed us tfial 
a new version. Turbo Ugftlning 1.02, under¬ 
stands possessives. adds programs to its en¬ 
vironment. and improves performance in flop¬ 
py disk drive systems.} 

Both programs are more useful on 
short documents than on long ones. 
If most of your writing involves letters 
and memos, these programs are 
probably preferable to stand-alone 
spelling checkers, if most of your 
writing time goes into longer docu¬ 
ments. you should consider a stand¬ 
alone program. 

In sum. Strike is much better at ac¬ 
commodating large user dictionaries 
like those required in many spe¬ 
cialties. Turbo Lightning has a 
thesaurus and offers more options 
when a word has been spelled incor¬ 
rectly. It also cohabits well with other 
programs, including RAM-resident 
software. Strike has problems in this 
area. ■ 


Inquiry 4(j tor bnd-user^. 
Inquiry 47 for DEALERS ONLY 


C & PASCAL 
PROGRAMMERS 

Blaise Computing provides a broad range of prO' 
gramming tools for Pascal and C programmers, 
with libraries designed for serious software 
development- Yon get carefully crafted code 
that can be easily modified to grow with your 
changing needs. Our packages are shipped com- 
plete with comprehensive manuals, sample prO' 
grams and source code. 

C TOOLS PLUS 
$175.01) 

NEW! Full spectrum of general-purpose utility 
functions; windows that can be stacked, re- 
moved, and accept user input; interrupt serv¬ 
ice routines for resident applications; screen 
handling including EGA 43'Une text mode sup¬ 
port and direct screen access; string functions; 
and DOS file handling. 

PASCAL TOOLS/TOOLS 2 
$175.00 

Expanded string and screen handling; graphics 
routines; easy creation of program interfaces; 
memory management; general program con¬ 
trol; and DOS file support. 

VIEW MANAGER 
$275.00 

Complete screen management; paint data entry 
screens; screens can be managed by your appli¬ 
cation program; block mode data entry or field- 
by-field control. Specify C or IBM/MS-PascaL 

ASYNCH MANAGER 
$175.00 

Full featured asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to G4K; XON/ 
XOFF protocol; baud rates up to 9600; modem 
control and XMODEM file transfer Specify C or 
IBM/MS-Pascai. 

Turbo POWER TOOLS PLUS 
$99.95 

NEW! Expanded string support; extended 
screen and window management including EGA 
suppon; pop-up menus; memory management; 
execute any program from within Turbo Pascal; 
interrupt service routine support allowing you 
to write memory resident programs; schedul- 
able intervention code. 


Turbo ASYNCH PLUS 
$99-95 

Complete asynchronous communications 
library providing interrupt driven suppon for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; and baud rates up to 9600. 

RUNOFF 

$49.95 

NEWI Text formatter written especially for pro¬ 
grammers; flexible printer control; user-defined 
variables; index generation; and general macro 
facility. Crafted in Turbo Pascal. 

$95.00 

Program chaining executive. Chain one pro¬ 
gram from another even if the programs are in 
different languages. Shared data areas can be 
specified. 


ORDER TOLL-FREE 800-227-8087! 


-- 

BLAISE COMPUTING INC. 

2S60 Ninth Sireei. Suit? ^16 Berkeley CA^710 (41S) S40-5441 


























LEADING EDGE Al BOOKS 

General Artificial Intelligence Topics 



Handbook of Artificial Intelligence 
Volumes I, II, & III 

Edited by Avron Barr, Edward A- 
Feigenbaum and F^ui R, Cohen 

This series is the classic introduction 
and reference work to the field of arth 
ficiai intelligence available today. As A! 
continues to grow in importance, the 
Handbook of Artificial Intelligence is 
more reievant than ever. The volumes 
explain the basic theory of artificial 
intelligence, with basic research gathered 
and reworked by the editors in a clear 
concise manner. 


Volume I 


409 pp (PB) 

11811-4 

(1981) 

Volume II 



450 pp (PB) 

11813D 

(1982) 

Volume III 



650 pp (PB) 

118157 

(1982) 


Designing the User Interface: Strategies 
for Effective HumanComputer Interaction 
Ben Shneiderman, University of Maryiand 

A comprehensive survey of the issues 
in producing, managing, maintaining, 
promoting, training, and refining the 
user interface of interactive systems. 
The book provides an understanding 
of the complex interaction of people 
and machines. An excellent reference 
for those involved with interactive 
systems design. 

304 pp (HB) 16505-^ {1%6) 


Fuzzy Mathematical Techniques with 
Applications 

Abraham Kandel, Florida State 
University 

This self-contained book presents the 
basic concepts of fuzzy set theory 
within a context of real-world appli¬ 
cations. Some of the applications 
explained in detail are the manipula^ 
tion of knowledge in expert systems, 
relational database structures, pattern 
clustering, modeling of uncertainty, 
and search trees. 

274 pp (HB) 117S2-S (1986) 

Introduction to Robotics; Mechanics 
and Control 

|obn }. Craig, Stanford University 
303 pp (HB) 1032b-5 (I9fl6) 


Artificial Intelligence, Second Edition 
Patrick Henry Winston, Massachusetts 
Institute of Technology 
S27 pp (HB) 08259-4 (1984) 


Introduction to Artificial Intelllgcfice 
Eugene Charniak, Brown University 
and Drew McDermott, V^/e University 
m pp (HB) 11945-5 (1985) 


Available at these fine bookstores: 


AlAIAMA 

Madison Books 
a006-B Madison Pike 
Madison (205) 772^9250 

Univ of Alabama Bookstore 
HuntsviFle aOS) a9S-bbOD 

CALIFORNIA 

ASUCLA Student Store 
306 V^tes^vTOoci Pla^a 
Ijm Angeles (213J 206-a?l&3 

8. Dalton Bookseller 
3S7 Sunny Valley Mall 
Concord WS) 825-OrH 

B Dalton BoohselFer 
Mission Valley Center 
San Diego (61S) 291-01S4 

B. Dalton BookseJIer 
Montclair Plaza 
Monlclaif (7MJ f»24-%72 

B. Dalton Bookseller 
t23 Del Amo Fashion So. 
Tdrrance (213) 37t4nS7 

B, Dalton Bookseller 
Noiihbridge Fashion Ctr. 
North ridge (818) 9t3-tlfi7 

B. Dahon Bookseller 
Cupertino Crossroads Ctr 
Cupertino (40fl) 2S7SS30 


B. Dalton Bookseller 

ZDO Kearny Street 

San Francisco (41S) 956-2850 

B. Dalton Bookseller 
South Coast Plaza 
Costa Mesa (714) 540-2191 

B. Dalton Soltware Etc. 

Gallery at South Bay 
Redondo Beach (213) 2140480 

B. Dalton Software Fit. 

C^6 Manhattan Village 
Manhattan Beach (213) 5467461 

Cal Tech Bookstore 
Mail Code 1-51 
San Rasqual Street 
Pbsadena (818) 356-6161 

Clean VWH Lighted Place 
(or Books 

21271 Stevens Creek Blvd. 
Cupertino (408) 2557600 

Cody's Books Inc. 

2454 Telegraph Ave. 

Berkeley (415) B4578S2 

Computer Literacy 
S20 Nr Lawrence Expwy 
Suite 310 

Sunnyvale (408) 730-9112 


Huntley Bookstore 
Sth at Dartmouth 
Claremont (714) 6248166 

Opamp Technical Books 
1033 North Sycamore Ave. 
Los Angeles (213) 4644322 

Pasadena Scientific 
& Technical Bookstore 
1386 East Washington 
Pasadena (818) 7944499 

Primers Inc. Bookstore 
310 California Ave. 

Palo Alto (4t5) 327*500 

San Diego Technical Books 
8290 Vickers, Suite S 
San Diego (619) 279-4990 

Stacey's 

581 Market Street 

San Francisco (415) 421-4*^ 

Stacey's 

219 University Ave. 

Palo Alto (415) 326-0681 

Stacey's 

383 Sacramento St _ 

San Francisco (415) 3^7935 

Stanford Bookstore 
Stanford (415) 3294217 


Stanford Bookstore Palo Alto 
135 University Ave. 

Palo Alto (415) 3273680 

Technical Book Ca 
2056 Westwood 81 vd, 

Ld 4 Angeles (213) 475-5711 

UC5B Bookstore 
University Center 
Santa Barbara (805) 9612062 

UCSD Bookstore 
Univ. of California at 
San Diego 

La lolla (619) 452-6825 

(JSC Troian Bookstore 
835 VWst 36lh Place 
Los Angeles (800) B26-3S44 
outside CA: (800) 3549126 

COLORADO 
Auraria Book Center 
955 Lawrence St, 

Denver (303) 5S6-3230 

B. Dalton Bookseller 
Arapahoe Village 
Boulder (303) 447^716 

B, Dalton Bookseller 
715 16th Street 
Denver (303) 623-6027 


Tattered Cover Bookstore 
2823 East Second Avenue 
Denver (600) 821-28% 
outside COi (BOO) 833-9327 

United Tech Books 
249 Main St. 

Longmont (303) *51-3164 

CONNECTICUT 
Univ. of Ct. Co-op 
Storrs (203) 486-3537 

1(5ile Co-op 
?7 Broadtvay 

New Hawn (203) 772-2200 

DISTRICT OF COLUMBIA 
Reiters Scientific & 
Professional Books 
2120 Pennsylvania Ave, NW 
(202) 223-3327 

gforgia 

Georgia Tech Bookstore 
350 l=erst Dr. NW 
Atlanta (404) 6942515 

HAWAII 

Untv. of Hawaii Bookstore 
24*5 Campus Hd. 

Honolulu (6081 948-8022 


A Addison-Wesley 


Benjamin-Cummings 


292 BYTE* NOVEMBER 1986 









LEADING EDGE Al BOOKS 


Programming Languages 


Essential LISP 

John Anderson, Albert Corbett, Brian 
Reiser, aff of Carnegie-Mefhn University 

All the basic features of LISP are covered, 
as well as some applications in artifi¬ 
cial intelligence. The book can be used 
with a variety of LISP dialects, but is 
based on the standard of Common 
LISP. An excellent self-study guide, 

256 pp (PB) 11146-9 (1907) 

Prolog Programming for Artificial 
Intelligence 

Ivan Bratko, E Kardelj University 
j. Stefan Institute^ Yugoslavia 

This book covers ail the significant 
features of Prolog, while also providing 
a detailed account of artificial intelli¬ 
gence applications such as heuristic 
problem solving, symbolic manipula¬ 
tion, expert systems and game playing. 
In addition, the syntax and semantics 
of Prolog are fully discussed. 

423 pp (PB) 14224-4 (1986) 

A Prolog Primer 

Jean B. Rogers, ty/rlvers/fy of 

Texas - Austin 

This is a thorough, pragmatic book 
that teaches how to program effectively 
in standard Prolog, via copious use of 
examples, problems, and solutions. In¬ 
cludes a thorough index and syntax 
summary, 

219 pp (PB) 06467-7 (1906) 


LISP| Second Edition 
Patrick Henry Wirrston and Berthold 
K. R Horn, Massachuseffs institute 
of Technology 

434 pp (PB) 08372^ (1984) 


Programming Expert Systems in OPS5: 
An Introduction to Rule-Based 
Programming 

Lee Brownston, Robert Farrell, Elaine 
Kant, Carnegie-Meflon University and 
Nancy Martin, Wang institute of 
Graduate Studies 
471 pp (HB) 106477 (1985) 



ItUNOlS 

B. Dalton Booksdier 
12S North Wabash 
Chicago om 23WKP1 

B. Dahon Ooek^eller 
S45 N, Michigan Ave, 
Chicago {312^ 944^3702 

a. Dalton. Bcioksdier 
Xerosi Center 
Chicago 

Book Center/lthni Union 
Univ. of Illinois 
1401 West Green St. 

Urbana {217) 3334M37 

Follett's U of Illinois 
Book & Supply 
627-631 S. Wright Street 
Champaign (217) 356^1369 

Knoch's St Brentano's, Inc. 

29 South Wabash 
Chicago (312} 3327500 

Kroch's Sf Brenlano's. Inc. 
516 North Michigan Avenue 
Chicago (312} 321-09^9 

Kroch^s & Brenlano's, !nc- 
835 North Michigan Avenue 
Chicago. (312) 943-2452 


Kmch's & Brentano's, Inc. 

105 West lackson BIvcf. 
Chicago (312) 922-8056 

Kroch's BrentancTs^.. Inc. 
1711 Sherman Avenue 
Evanston (312} 32fl722D 

Kroch's & Brentano's, Inc, 

36 OJd Orchard Center 
Skokie (312) 67575S0 

Kroch's & Brentano's, Inc, 
ao Oakbrook Center 
Oakbrook (312} 654-0340 

Kroch's St Brentano's, Inc. 

1028 Lake Street 

Oak Park (312} 848-9003 

Kroch's A Brentano's, Inc. 

1-6 Evergreen Piaaa 
Evergreen Park (312) 424-9550 

Kroch's St Brentano'^s, Inc, 

18 River Oaks Center 
Caiumet City (312) 868-1666 

Kroch's St Brentano's, Inc. 

159 Lincoln Mall 
Matteson (312) 481-6140 

Kroch's & Srentano's, Irtc. 

106 Hawthorne Center 
Vernon Hills (312) 3670141 


Kroch's A Brentano's, Jnc, 
E-108 Mall at Cherry vale 
Rockford {BIS} 332-2405 

Kroch's A Brentano's, Inc, 

999 Efmhursl Road 

Mt. Prospect (312) 259^5510 

Kroch's A Brentano's, Inc. 
1-108 Wcjodfield Mall 
Schaumhorg {312) 8844)888 

Kroch's A Brentano's, Inc, 
2284 Fox Valley Center 
Aurora {312} 8517773 

Kroch's A Brentano's, Inc. 
100 Orland Square 
Orland Park (312) 3494)676 

Univ. of Chicago Bookstore 
m E. 58th St, 

Chicago (312) %27712 

INDIANA 

Foflett'5 Purdue Bookstore 
1400 W State St. 

W. Lafayette (317) 7t3 9642 

KENTUCKY 

University Bookstore 
University of Kentucky 
Student Center 
Lexington (606) 257-6309 


LOUISIANA 
Ander's-The Bookstore 
210 E St. Mary Blvd, 
yfayetle (318} 232-2087 
The Bookstore 
University of New Orleans 
Lakefront 

New Orleans (504) 286-6373 

L5U Bookstore 

Union Building 

Baron Rouge (504) 388-S137 

Tuiarte University Bookstore 

Tufane University 

New Orleans (504) 865-5917 

MARYLAND 

Johns Hopkins U. Book Ctr, 
Barnes & Noble 
Charles & 34th Streets 
Baltimore (301) 338-8317 

Maryland Book Exchange 
4500 College Avenue 
College Park (301) 927251D 
Univ, of Maryland Bookstore 
Adete Stamp SJdg. 

College Park {301) 454-5850 
MASSACHUSETTS 
Boston Univ. Bookstore 
660 Beacon Street 
Boston (6171 2367!115 


Harvard Coop 
1400 Massachusetts Ave. 
Cambridge (617) 492-1000 
Quantum Books 
1 Kendall Square 
Cambridge (617) 494-5042 
SoftPto 

Vinebrook Piaza 
Burlington (617} 273-2919 
Tech Coop 

84 Massachusetts Ave. 
Cambridge (617) 491-1230 
University Store 
Campus Center 
University of Massachusetts 
Amherst (413) 545-2619 

MINNESOTA 

B. Dalton Bookseller 
103 City Center 
Minneapolis (612) 332-9008 
B, Dalton Software 
32 Southdale Ctr. 

Edina (612) 922-2293 
B. Dalton Software 
Rosedaie Ctr. 

Roseville (612) 631^095 
Minnesota Book Center 
University of Minnesota 
231 Plllsbury Drive SE 
Minneapolis (612) 625-3005 
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LEADING EDGE Al BOOKS 

Expert Systems 



A Guide to Expert Systems 
Donald A. Waterman, The Rand 
Corporation 

In one comprehensive book, Waterman 
combines explanations of how expert 
systems work, why they are important, 
how to build one, how to gather knowl¬ 
edge from the experts and what the 
systems can and can not do. Included 
is a descriptive catalog of all the expert 
systems you can choose from. 

419 pp (HB) 0B313-2 (1986) 


Introduction to Expert Systems 
Peter jackson. University of Edinburgh 

This book provides an accessible intrcn 
duction to expert systems. It surveys 
the three main techniques for knowl¬ 
edge representation — rules, frames, 
and logic; and describes In detail the 
expert systems which employ them. 
246 pp (PB) 14223-6 (1986) 


Expert Systems: Techniques, Tools and 
Applications 

Editors Philip Klahr and Donald A. 
Waterman^ the Rand Corporation 

Expert Systems is a collection of papers 
that describe current techniques of 
expert systems development, building 
and applications. A clear technical 
description of some of the most recent 
achievements in expert systems is 
provided. 

441 pp (HB) 14186-8 (1986) 

Expert Database Systems 

Edited by Larry Kerschberg, Urj/Versvty 

of South Carolina 

An excellent reference for researchers 
and practitioners. Expert Database Systems 
is a unique collection of papers gathered 
together from the First International 
Workshop on Database Systems held 
in 1984. The book provides an under¬ 
standing of the central issues and 
architectures of the next generation of 
intelligent systems. 

701 pp. (HB) 332707 (1986) 


MISSOURI 

Washingifin Univ. Campu*i 
Stores 

Campos Box IdW 
One Bmokinp^s; Drive 
SI Louis {314) fla‘3^5500 

NEW JERSEY 

McGraw-Hill Books lore 
Hif^htstown.Princeron Rnad 
Highlsrown {6OT) 426-5749 

Princeion University Bookstore 
36 University Place 
Princeton (609! 921-8500 

NEW MExrCO 
B. Dalton BookseHer 
117 Winrock Ctr. 

Albuquerque (505) B83-510O 

NEW VORk 

Barnes & Noble Bookstore 
6 East 101 h St- 
New ytjrk City (212) 

Barnes ^ Noble 
SUNY at Albany 
1400 Wa^.hington Ave. 

Albarry (SiB) 4S7-7510 

Barnes Noble 
SUNV at Stonybrook 
Stycfenl Union Building 
Stonybrook fSl6} 246.3606 


B. Dalton BookiSeller 
666 fifth Ave. 

New York (212) 315-4744 

B Dalton Bookseller 
2422 Central Park Ave. 
Yonkers (914) 779^490 

fl. Dalton Bookseller 

170 Broadway 

New York (212i 349-3S60 

B. Dal Ion Bookseller 
3% Avenue of the Arnericas 
New VoTk (212) 674-0780 

Campus Connections/RIT 
One iomb Memorial Drive 
Rochesler (716) 47S-2S04 

CornelF Campus Bookstore 
Ithaca (607} 256^11 

Follett's Univ, Bookstore 
SUNYAB/200 Lee Entrance 
Buffalo (716) 636*3131 

McGraw-Hill Bookstore 
1221 Avenue of the Americas 
New Ybrk City (212) 512*4100 

NYU Bookstore 

10 W^shin^ton Place 

New Ybrk Cily (212) 59B-2241 

Rensselaer Union Bookstore 
Sage 01 15th Streets 
Troy (510) 266-6555 


Syracuse University Bookstore 
303 University Place 
Syracuse (315) 421-2426 
Triangle Bookshop 
403 College Ave. 

Ithaca (607) 272-7111 
University of Rochester 
Barnes Noble Bookstore 
Frederick Douglass Bldg. 
Rochester (716) 275-4011 

north CAROLINA 
B. Dalton Bookseller 
M44 Crabtree Valley Mall 
Raleigh (919) 707-1001 

OHIO 

Barnes A Noble Bookstore 
Cleveland State University 
2400 Luc Fid Avenue 
Cleveland (216) 861*6464 

Micro Center 
1555 Wtest Lane Ave. 

Columbus (614) 4814040 

OKLAHOMA 

Univ Center Bookstore 
Central Stale University 
Edmond (405) 341*2900 

Oklahoma State Univ 
Student Union Bookstore 
Stillwater (405) 624-5238 


OREGON 

B. Dalton Bookseller 
Washington Square 
Portland (503) 620-1007 

PENNSYLVANIA 
B. Dalton Bookstore 
Monroeville Mall 
Monroeville (412) 373-32(17 
Drexel University Bookstore 
33rict & Chestnut Streets 
Philadelphia (215) B95-2861 

Gene's Books 
King of Prussia Plaza 
King of Prussia (21S) 265-6210 
Univ. of F^nnsylvania 
Bookstore 
3729 Locust Walk 
Philadelphia (215) 898^5% 
RHODE ISLAND 
Brown University Bookstore 
71 Olive Street 
Providence (401) 863-1168 

TENNESSEE 
University Store 
Memphis State University 
University Center 
Memphis (901) 454-2011 


TEXAS 

The Book Merchant 
181Q Main St. 

Dallas (214) 740*5195 
Bookstop 

Highway 183 at Burnet Rd. 
Austin ($12) 4.51-5790 
Bookstop 
7555 Bellaire BEvd. 

Houston 

Bookstop 

MO W. bet. Wurzback 
& Huebner 

San Antonio (512) 697-0588 
Bookstop 

Preston Rd. at Forest Lane 
Dallas (214) 363-5744 
Brown Book Shop West 
10290 Wtstheimer al Wtst Belt 
Houston (713) 783-2002 
Majors Scientific Books 
6632 South Main 
Houston (713) 526-5757, 522-1361 
N. Texas Slate Univ. Store 
1315 W. Cheslnul 
Denton (817) S6S-1194 
PRNT Bookstore at Infomad 
1950 Stemmons 
Dallas (214) 746-3625 
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MORE LEADING EDGE BOOKS 


Software Engineering With Ada, 

Second Edition 
Grady Booch, Rations! 

New edition of the best-selling book 
on Ada teaches the effective use of 
the language in a software engineer¬ 
ing environment. 

575 pp (P8) 30604^ (19fl6) 

Telecommunications Networks 
Mischa Schwartz, Columbia University 

Emphasizing quantitative performance 
evaluation of telecommunications net¬ 
works and systems, this book details 
the dramatic changes in the field over 
the past two decades. 

724 pp (HB) 16423-X (1986) 


Programming Pearls 

Jon Bentley, AIM Bell Laboratories 

Bentley has compiled, expanded, and 
revised the best of his articles to give 
a deeper understanding of important 
programming techniques and funda¬ 
mental design principfes. 

200 pp (PB) 10331-1 (1906) 

C By Dissection 

Al Kelley and Ira Pohl, University of 

California, Santa Cruz 

250 pp (HB) 36867-2 a986) 


Mystical Machine 

John E. Savage, Susan Magidson, and 
Alex M. Stein, a// of Brown University 
320 pp (HB) 06462-6 (1986) 

Relational Database; Selected Writings 
C J. Date 

544 pp (HB) 14196-5 (1986) 



.WijchoJdwsMii 

* 




Rice Campus Store 
Rice University 
6100 S, Main Si. 

Houston (713} 5274052 
Southern Methodist Uniu 
Book^lpre 

Student Centef/3300 Dyer St. 
Dahas {214) 692-2436 

Taylor's Boakstore 

S45S SelTjirte 

Dallas (2141 9J4-1500 

Tentas fiAtjA Bookstore 

University Center 

College Station (409) 645-8601 

University Bookstore 

University of Texas 

500 S, Cooper 

Arlington ifliT) 273-2?35 

University C<.>op Society, Im. 

University of Texas 

2246 Guadalupe Street 

AtJstin (512) 476^11 

UTAH 

Utah Slate University 
Bookstore 
UMC-OZ 

Logan (BOD 75tM6ai 

VIRGINIA 

B. Oalton Booksetter 
Seven Corners Mail 
falls Church fTOl) 241-7505 


WASHJNGTDISI 
B, Datton Software Etc. 
Bellevue Square 
Bellevue (2061 455*9115 


INTERNATtQIMAL BOOICSIDRES 

England 

Blackwells 
Broad Street 
Oxford 
0X1 3S 
England 

Dillon's Bookstore 
62 Cower Street 
torrdon 
well 7|B 
England 

Heffers Booksellers 
20, Trinity Street 
Cambridge 
CB2 3NC 
England 

WJC. Foyte Ltd 

11^5 Charing Cross Road 

London 

WC2 

England 


Haigh and Hochland Ud 

The Precinct Centre 

Oxiofd Road 

Manchester 

M13 9QA 

England 

fohn Smith and Son Ltd 

57 St. Vincent Slreel 

Glasgow 

G2 5TB 

Scotland 

The Modern Book Cd. 

19*21 Praed St reel 
London 
W2 1ISIP 

Amsterdam 

Schefrema Holkema En 
Vermeulen BV. 

Konmgsplein 20 
1017 a& Amsterdam 
The Netherlands 

I.A. Mayersche Buchhandlung 
Ursulinerstrasse T7*?9 
[>5100 Aachen 
West Germany 

LIbr. Int. Ulrkro Hoepli 
Via Ulrica Hoepli 5 
20129 Milano 
Italy 


OffhLab 

46^ Rue Gay Lussac 
75240 Paris Cedex 05 
Trance 

Freihofer A,G, 
Weinbergersirasse 109 
CH^3 Zurich 
Switzerland 

Scientific and Techn. 

Book Centre 
12 Rue De Neutchaiel 
1060 Brussels 
Selgulm 

MochschuL Buchhandlung 
Augusl Lachner 
Theresienstrasse 43 
6000 Muenchen 2 
West-Germany 

Librairle Payot 
1 Rue De Bourge 
1002 Lausanne 
Switzerland 

Vter. Universitaelsbuch hand lung 
Richard ^gnerslrasse 1 
POsrfach 2AJ2D9 
5000 Koln 1 
West'Germany 

CL.U-P, 

Piazza leonardo Da Vinci 32 

20133 Milano 

ItaEy 


Konrad WIttwer Booksetlers 
Konlgstrasse 30 
Postl^h 147 
7000 Slultg^rt 1 
V^st-Cermany 

NCLD-American Book Co^ 

Via Della Vlte 57 
OOW Rome 
Italy 

Singapore 

Computer Book Centre Pte, Ltd. 
109 hifwih Bridge Road 
Unit 06-12 Funan Centre 
Singapore 0617. 

Toppan Company fS) Pte Ltd 
.38 Uu Fang Road. Jurong Town 
Singapore 2262. 

Narosa Book Distributors 
6 Community Centre 
Partchsheel Park 
New Delhi 110 017 

lapan 

Maruzen Company, Ltd, 

3-1CL Nihongashi 2'Chome 
Chut>*K«, Tokyo 103 Japan 

Kinokuniya Company, Ltd. 

177, Shinjuku 3-Chome 
ShirtiukU’ku. Ibkoyo 160*91 Japan 

Sanseido Books Store Ltd. 

1, Kan da Jimbocho l-Chome 
Chiyoda-ku, Tokyo 101 Japan 
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THIRD GENERATION PROGRAMMERS FROM GTEK 



MODEL 7228 (E)EPROM/MPU 
PROGRAMMER The standard by which other 
other programmers are judged, With thousands 
in the field, the time prouen 7228 has become 
our most popular programmer. Intelligent al¬ 
gorithms standard. Programs a 2764 in one min¬ 
ute. Supports devices thru 512K. mpu's, eeproms, 
cmos. NO personality modules. ^ Price S599 


MODEL 7956 GANG 
(E)EPROM/MPU 
PROGRAMMER 

The 7956 can program eight 
2764’s in one minute using intelli¬ 
gent algorithms. Standard support 
thru5l2K. eeproms. cmos. mpu's. A must 
for production emvironments. Available in 

stand alone only configuration for.$979 

or with RS-232 interface for..$1099 


GTEK MODEL 9000 (EKE)PROM/MPU PROGRAMMER 

If time is money, then let us save some for you. The 
new model 9000, using its quick pulse algorithms, can 
program a 2764 in 10 seconds. The 9000 offers 
higher performance than the competition has even be¬ 
gun to think about. Baud rates to 57^600. Supports 
thru 1024K standard, 8 meg wordwide parts with 
adapter. Cypress proms, mpu's, NO personality 
modules. As with our other programmers, RS- 
232, ASCII data formats, and flexible hand¬ 
shaking make the model 9000 compatible with 
virtually any computer, Introductory price S749, 


MODEL 7128 (E)EPROM/MPU PROGRAMMER The programmer that won't die. 
Thousands manufactured since 1982. Supports thru 256K, PRICE REDUCED to $389 
including free PGX communications software, a $95 value. 

MODEL 705 Motorola 68705 family programmer Transfers object code to 28 and 40 pin 
mpu's. Single key stroke operation.. . .... $299 

MODEL 7324 PAL PROGRAMMER The 7324 has a built-in compiler. It supports 20 and 
24 pin pals by MMl, NATIONAL, and Tl, including the new shared product parts 20S10. 
20RS10, 20RS8. 20RS4. It operates stand alone or via RS-232 with PALX communications 
package, Functionally tests parts after programming and securing. External compilers are 
supported thru JEDEC and AHS object formats..$1499 

MODEL 7322 Same as 7324 but no stand alone capability. . $ 1249 

UTILITY PACKAGES 

PGMX High Speed CommunicaCions Package, For IBM PC, AT and compatibles. Bi¬ 
directional data rates to a scorching 57600 bps Provides flexible manipulation of Intel Hex 
files, both 8 and 16bit formats, and binary files. Use with model 9000.$149 

PGX Utility Package. For PCDOS, CPM, TRSDOS. ISIS, MSDOS, Use with 9000, 7956, 
7228,7128.....$95 


PALX Utility Package. Provides communication, download of Paiasm source, JEDEC and 
AHS object files to models 7324, 7322, 7316 pal programmers. $95 

CROSS ASSEMBLERS and SIMULATORS 
You name the epu, we've got the assembler. Simulators allow target software development 
andtestingon your computer. Versions available for PCDOS. MSDOS, CPM. . Start at $250 


ERASERS—We stock both Ultra Violet 
Products and Spectronics for your selection. 


MODEL CHIPS 

TIMER 

LAMP 

PRICE 

DE4 

8 

N 

Tube 

$80 

PE14T 

9 

Y 

Tube 

$139 

C25 

25 

Y 

Grid 

$350 

C50 

50 

Y 

Grid 

1600 


ACCESSORIES 
CABLES—serial $30, parallel $30, 
custom Call For Quote 
MODEL 481/482/483 8048 family 

adapters. $98 

MODEL 511/512 8051 family adapter $1 74 
MODEL 755/756 8755 adapter ... $135 


SPECIAL REQUIREMENTS? Call Us For A Quote On Custom OEM Programmers, 






Run CPM Software 
on Your IBM 
or IBM 



If you are a CPM user who wants to convert to 
MSDOS or PCDOS or a PC user who would 
like access to the thousands of CPM programs 
in existance, here Is the perfect solution to the 
problem; CPMulalor from GTEK. 

CPMulator is the only field proven emulator 
which emulates the complete Z-80 instruction 
set. Terminal attribute emulation is Televideo, 
Lear Siegler, or the ANSI standard. CPM 
.COM programs reside under PCDOS and ate 
executable under PCDOS as well as 8086 pro¬ 
grams. 

Comes complete with COPYCPM, a disk con¬ 
version utility which allows transferring data 
and programs to and from 54 different CPM 
disk formats. Free CPM utility programs are 
also included. 

For speed use the 8080 CPMulator along with 
the NEC V20 or VSOchip. 

PRICE REDUCED 
ZSO CPMulator. DR5PC-EM280 ... I 99.00 
8080 CPMulator, DR5PC-EMV205 $ 99.00* 


Z80, 8080 CPMulator, 

DR5PC-EMZV205 . $149.00- 

’ Requires NEC V20 or V30. 

NEC V20 [5Mh^) . .. $ 12.00 



Single Board Computer 
Model 2010 

• 64 to 256K bytes data or program ram. 

• Use 2764 or 27512 eprom or eeprom 
program memory. 

• Uses single ended 9V @ 500 ma supply. 

• Use 8031.8032, 8751,8752 mpu 

• 40 bit programmable I/O lines. 

• Expansion in terfa ce c o n n ector. 

• Baud rates to 57,600 baud. 

• Built in 5 volt regulator. 

• Built in rom monitor. 

• Small — 3,5 x 7 inches. 

• 8052AH basic option. 

ONLY $299.00 WITH MANUAL 


MODEL 8014 PRINTER BUFFER/SWITCH 
OK is $99, 128K is $339. and 256Kis $399 


Development Hardware & Software 
P.O. Box 1346, Bay St. Louis, MS 39520 U.S.A. 

(601) 467-8048; TELEX 315814 (GTEK UD) 

, INC. 

GTEK. PALASM, CPM, MS-DOS, PC-DOS, IStS, TRSDOS, & CPEmulator are registered trademarks, 
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filePro 16 and 
filePro 16 Plus 

BY Richard Harkness 


DataBase management 
software for MS-DOS and 
UNIX systems 


The Small Computer Com¬ 
pany's filePro 16 and filePro 
i6 Plus are database man¬ 
agement systems that run 
under PC-DOS and MS-DOS 
and, in their multiuser ver¬ 
sions, UNIX and XENIX. 

Other versions are available 
for several machines that are not 
strictly IBM PC-compatible, 

Both programs are written in a com¬ 
bination of C and assembly language 
and are very fast, especially in the key 
operations expected of relational 
database management systems: sort¬ 
ing, selecting, and processing large 
groups of records (see the benchmark 
results in table 1). A hard disk is re¬ 
quired, except with the Thndy 2000. 
With this machine's extra floppy disk 
capacity, it can, with a bit of disk¬ 
swapping, handle filePro 16 but not 
filePro 16 Plus, 

The first version of filePro 16 was a 
highly popular database manager 
called Profile, a program for Radio 
Shack's line of 8-bit TRS-80 com¬ 
puters. It evolved and moved to the 
MS-DOS environment, picking up a 
new name. Profile 16, along with its 
enhanced capabilities. Profile 16 
(designed for Tandy’s Model 16 and 
6000 machines) and filePro 16 are vir¬ 
tually identical. 

FILEPRO 16 VS. filePro 
16 Plus 

Conceptually filePro 16 Plus, which 
has more applications development 
tools, is geared toward software ap¬ 
plications developers, while filePro 16 
is well suited for end users who want 
to set up and manage a database. Oi> 
tional transfer utilities port applica¬ 
tions between operating systems 
(such as transferring files between 


single-user and multiuser systems), 
convert external data files to filePro 
16 format, and transfer filePro 16 files 
to other formats such as DIF, SYLK, 
and ASCII. 

The filePro 16 Pius program has a 
built-in feature that can treat external 
files as filePro 16 files. Both programs 
actually consist of two major building 
blocks: The first block is a sophisti¬ 
cated file manager, and the second 
block is a powerful programmable file 
processor. Many users may never 
need anything but the first block. 

Capacities 

With filePro 16 you can have as many 
files as iou have hard disk space, with 
up to 16 million records per file: 999 
fields, 4608 characters, and 36 
screens per record; and 200 process¬ 
ing elements per table. The filePro 16 
Plus program provides 16,384 charac¬ 
ters per record and 1000 processing 
elements per table. 

Creating a file 

Operations in filePro 16 are menu- 
driven with a generous number of 
prompts throughout the program. Tb 
set up a file, you type the name you 
want it to have and, on a table pro¬ 
vided, fill in a list of fields and lengths 
for each record. If you desire, the pro¬ 
gram will make a screen, a report for¬ 
mat, and an index for you. You can 
build on this format as your needs 
grow. 


You can make any modifi¬ 
cations you want before add¬ 
ing data to a file After add¬ 
ing data, you can add new 
fields only at the end of the 
existing fields. This prevents 
confusion of field numbers, If 
your records are lengthy, it's 
a good idea to always make a few re¬ 
served fields in the key segment: Sim¬ 
ply type in a field number but set the 
length to zero, information in the key 
segment is processed faster than in¬ 
formation in the data segment, so it's 
desirable to put the most frequently 
sorted and selected fields in the key 
segment. 

Field Types 

As you define fields, you can specify 
an edit type for each field. By speci¬ 
fying the Phone edit, for example, the 
field will accept only numbers and will 
change an input of 1112223333 into 
(lil) 222-3333 automatically. There 
are also date, time, and numeric edits 
to ease input and ensure data integ¬ 
rity. You can even customize your own 
edits. 

Creating Input Screens 

Creating screens for data input with 
filePro 16 is a pleasure because it's 
done directly—you see exactly what 
you're getting at every step. Reverse 
video, simple line graphics characters, 
and automatic box drawing make 
drafting professional-looking screens 
easy. 

You can use several useful system- 
maintained fields, which can be 
sorted and selected just like other 

{contimed] 

Richard Harkness (1224 Kin^ He«ry Dr., 
Ocean Springs, MS 39564) is a consultant 
pharmacist and a writer. 
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REVIEW: FILEPRO 16 


filePro 1B and filePra 16 Plus 
Type 

Relational database management 
systems 

Company 

The Small Computer Company Inc. 

41 Saw Mill River Rd. 

Havythorne, NY 10532 
(914) 769-3160 

Format 

filePro 16: five 5V4-inch disks; 
filePro 16 Plus: six 5%-inch disks; 
no copy protection 

Computer 

Single user; IBM PC, XT or AT; filePro 
16: 384K bytes of RAM; filePro 16 Plus: 
512K bytes of RAM; multiuser (XENIX or 
UNIX); IBM PC AT compatibles; AT&T 
Model 3B2 and Model 7300; Fortune 
32:16XP; NCR Tower; Plexus computers; 
Tandy Model 16 and 6000 

Documentation 

Reference manual; tutorial manual; 
quick reference guide; Installation 
manual 

Price 

filePro 16 for single user: $495; filePro 
16 Plus for single user; $990; run-time 
versions available: single-user upgrade 
from filePro 16 to filePro 16 Plus: $495; 
multiuser version prices vary according 
to computer and operating system 

Audience 

End users and applications developers 


fields. Typing in @UD. for example, in¬ 
structs the program to input automat¬ 
ically the date on which a particular 
record was last updated. Suppose you 
have several screens per record and 
a few common fields on each screen, 
one of which is a client's name. Enter¬ 
ing the client's name on the first 
screen causes it to be automatically 
filled in on all the other screens. The 
protected field indicator, an exclama¬ 
tion point, can be used on al! second¬ 
ary screens to assure that this field 
cannot be altered except from the first 
screen. Using the must-fill indicator, a 
percent sign, makes sure critical data 
is typed in before the record can be 
entered. You can set a cursor path 
that takes the operator through the 
fields in a specified order. 

Output formats 

Creating output formats for printing 
is similar to creating screens. You put 
the fields on a video form to indicate 
where you want them to appear on 
the printed form. The filePro 16 pro¬ 
gram lets you create formats for 
reports, labels, full-page forms (which 
can be tailored to match insurance, 
paycheck, and invoice paper forms), 
and free-form documents, You can 
also define processing-only formats 
for batch operations. You can set your 
sort choices as part of the format or 
decide on them later. Now you are 
ready to create empty records and fill 
them in. Password protection is 
optional, 

INDEXES 

You use the index Maintenance mode 
to build indexes, which can be one of 
two types: automatic or demand. 


Automatic indexes are maintained by 
the program, adjusting themselves 
dynamically as you add, delete, and 
change records. You might use an 
automatic index to keep your records 
in alphabetical order by client name, 
for instance. Any record is almost in¬ 
stantly available by typing in the first 
few letters of a client’s name. Demand 
indexes, which have complex sorting 
and selection capabilities, can be 
used for inquiry and printing opera¬ 
tions, You can base one index on an¬ 
other to narrow selections. There are 
eight sort levels. Sorts can be ascend¬ 
ing or descending on numeric, time, 
date, and text fields. 

Selection Capabilities 

The filePro 16 program's selection 
capabilities are impressive. Even a 
very imaginative user would be hard- 
pressed to find a need to release their 
full potential. You can select records 
by up to 72 criteria at a time. An ex¬ 
tended selection table contains twelve 
lines for defining selection criteria. 
You can give the filled-in selection 
lines a name and save them as sets 
for regular use. Group labels relate 
the lines to each other by AND, OR, 
or the relationship codes. These 
codes include EQ, NE, GE, GT, LE, RG 
(for selecting ranges), CO (which 
means contains), and xxF (for compar¬ 
ing fields to themselves using a rela¬ 
tionship code). At the bottom of a 
selection table is a selector sentence. 
Labeled selection lines can be further 
related to each other, or to other 
saved selection sets, in the selector 
sentence using AND, OR. and NOT. 
Previously saved selection sets can 
also be used in processing tables. 

The Processing Block 

Processing is the block that creates 
complex interactive applications such 
as a full-featured accounting system. 
Similar to BASIC programming, pro¬ 
cessing uses IF and THEN elements 
and relationship codes. Three types 
of processing are available: input, 
automatic, and output, which is done 
during batch runs. You program com¬ 
mands into a processing table. There 
are 19 commands, including AVG, 
COPY, DELETE, END, GOSUB... 
RETURN, GOTO, TOT and LOOKUP 


T^ble I: These knchmarks were performed on a database of 1000 records of 
100 characters each. Times to perform each function are rounded off to the 
nearest second. 

Sort file on nonindexed field: 26 
Access the last record in a nonindexed file; 22 
Access the last record in an indexed file; instantaneous 
Index a file: 64 
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which temporarily connects different 
filea 

Unique Features 

The filePro 16 program has several 
unique features. At the bottom of 
each screen within a record appears 
the message T-Print Form/' Pressing 
the F key and typing in the name of 
one of your output formats, such as 
a report, invoice or envelope, im¬ 
mediately prints the specified form for 
that particular record. This is a handy 
feature that shouldn't be under¬ 
valued. Most other database manag¬ 
ers can do this operation only 
through a batch process. User-defined 
menus automate any combination of 
functions. Pressing one key on such 
a menu causes the program to go 
through an unseen but complicated 
ritual of predefined sequential 
keystrokes. 

One of my favorite features is called 
Associated Fields. You can relate 
several different fields by using a 
special code In Define Files mode. 
When you type this code instead of 
a particular field number the program 
does a specified sort or selection on 
all the related fields during a single 
run. 

For instancep as a consultant phar¬ 
macist. 1 set up a database of drugs, 
with one drug per record. 1 wanted to 
input information on adverse side ef¬ 
fects for each drug. Here's a simplified 
verson of what my associated fields 
looked like when I created them in 
Define Files mode 

Field 

l“Drug name 

2— Al) Adverse side effect 

3— Al) Adverse side effect 

4— Al) Adverse side effect 

5— Al) Adverse side effect 

I could now input four of the most 
common side effects for each par¬ 
ticular drug. There might be several 
hundred drugs on file. 

Suppose 1 needed to know all the 
drugs that had dizzimss and irc»wsift^ss 
as side effects. Selecting on field A! 
causes the program to search fields 
2,3.4, and 5, calling up the records 
that have both dizziness and drowsiness 
listed in their side-effects fields. 
Consider what would have to be 


filePro 16 Plus has 
many added features 
that are valuable for 
applications developers. 


done using a conventional system: 1 
would have to do a search through 
each of the four fields separately for 
dizziness and then do the same thing 
for drowsiness. Afterward, I'd have to 
manually search through all the 
records selected and eliminate those 
that didn't have both dizziness and 
droiwsittess listed, 

IMPROVEMENTS 

Earlier versions of filePro 16 had a few 
gremlins: The file directory function 
did not display selection sets, process¬ 
ing types, and output formats: the 
program would occasionally hang up 
in Index Maintenance mode and re¬ 
quire a warm reboot: and. over a 
length of time, the automatic indexes 
faltered in keeping records in the 
specified order So fan with the latest 
version, I have not encountered any 
of these prior problems. 

The filePro 16 Plus program has 
many added features that are espe¬ 
cially valuable for applications devel¬ 
opers. These features include cus¬ 
tomized help screens, a debugger for 
processing, increased speed due to 
precompiling of processing tables, 31 
additional commands and functions 
for processing, more extensive error 
checking for processing functions, 
three more system-maintained fields. 
12 additional user-menu command¬ 
line instructions, enhancements to the 
output functions, and filename 
qualifiers, which allow the use of the 
same file structure, screens, or reports 
for other files. 

Conclusion 

The filePro 16 and filePro 16 Plus pro¬ 
grams are among the best of the mi¬ 
crocomputer database management 
systems. They adequately fill the 
needs of end users and software de¬ 
velopers and certainly deserve con¬ 
sideration. ■ 


A Message 
T o Our 
Subscribers 

F rom time to time 

we make the BYTE sub¬ 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is an efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers ap¬ 
preciate this controlled use of 
our mailing list, and look for¬ 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers’ names 
and addresses only (no other in¬ 
formation we may have is ever 
given). 

While we believe the distribu¬ 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 


GVIE Magazine 

Attn: Circulation Dept, 
One Phoenix Mill Lane 
Peterborough, NH 03458 
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REVIEW FEEDBACK 


Xerox 6060 

[n the review of the Xerox 6060 
fSeptember BYTE), Wayne Rash jn stated 
that third-party monitors might be difficult 
to use with this machine. As you know, the 
Xerox 6060. the AT&T PC 6300. and the 
Olivetti M24 are similar machines. There* 
fore, any monitor that works with a PC 
6300 will also work on an M24 and a 
6060. 

1 went to an AT&T dealer to buy a color 
monitor for my PC 6300. They wanted 
$945 for a 640 by 400'pixe] color monitor 
I thought this was expensive when similar 
third-party monitors for IBM clones were 
selling for half that price. 1 really wanted 
the NEC Multisync monitor but I was told 
by NEC and AT&T that it would not inter¬ 
face properly with my PC 6300, 

Talking about this with a colleague, I was 
referred to a company in Fairfax, Virginia, 
that sells cables that allow third-party 
monitors to interface with an AT&T PC 
6300. 

I am happy to report that I bought both 
the NEC Multisync monitor (3510) and a 
cable ($65) for a total cost of $575, and 
it works great. For people who own an 
AT&T PC 6300. an Olivetti M2 4. or a Xerox 
6060 there is an alternative. 

Mjchael Ricciakdi 
Fairfax, VA 

Leading Edge Model D PC 

l was glad to see the review of the Leading 
Edge Model D PC (September). The 
Model D is a fine machine that deserves 
attention as an IBM PC or PC XT alter¬ 
native. I work with Model Ds on a daily 
basis, and i am impressed by them. 

Stan Miastkowski's article is already a bit 
dated. The Leading Edge Model D PC now 
comes with 5 i2K bytes standard, upgrad¬ 
able to 768K on the motherboard. Of 
course, only 640K is available in main 
memory but the extra 12 8K would do fine 
for a RAM disk. 

You can now get the base unit with twin 
floppy disks for $1295. For $1495, you get 
not only the Leading Edge Word Pro¬ 
cessor, but the TWin [jotus 1-2-3 clone and 
a Leading Edge 300/1200-baud internal 
modem as well, A 30-megabyte hard disk 
model is now available for $1995. 

I have found the Model D to be very 


reliable. Leading Edge had a bit of trou¬ 
ble with the CM! hard disks it previously 
used, but It quickly switched to Seagate 
hard disks, unlike IBM. who took more 
than a year to even acknowledge a prob- 
iem with the hard disks in the PC AT, You 
can perk the Model D up with NEC's V20 
chip If you want more speed out of the 
unit, the only speedup card I have found 
that claims compatibility with the Model 
D is PC 'Ifechnologies' 286 Express Card, 
Orchid Technology s and Mountain Com¬ 
puter's boards will work, but you have to 
disable caching, which defeats the speed¬ 
up to a large extent. 

We have two Model Ds on G/Net with 
a TeleVideo TfeleCAT server, and they per¬ 
form flawlessly. Worth noting is the 720- 
by 400-pixel monochrome graphics, ideal 
for an inexpensive CAD workstation (yes, 
it runs AutoCAD). 

Quite simply, the Model D gives you 
more for the money. 

liM Palmer 
Clarksville, TN 

Turbo Prolog 

Readers familiar with the operation of 
Intel's 8087 numeric coprocessor may 
very well be astonished by Namir Clement 
Shammas's comment in his review of 
Turbo Prolog (September). He states that 
the benchmark tests, "by virtue of their 
speed, seem to automatically use the 
8087 coprocessor, although the lUrbo 
Prolog manual does not mention 8087 
chip support," 

First the speeds in the table are not 
especially fast, even for a compiler with¬ 
out 8087 support, I have found TUrbo Pro¬ 
log's speed to be somewhat slower than 
that of Microsoft's Quick BASIC 2.0 (which 
has double precision and no 8087 sup¬ 
port) when tested with the well-known 
Savage benchmark (see ‘The 8087/80287 
Performance Curve" by Stephen R. Fried 
in BYTE's \nslde the IBM PQ, Fall 1985). 
However, the speed is not terrible, either: 
in benchmarks that use transcendental 
functions, 'lUrbo Prolog is significantly bet¬ 
ter than TUrbo Pascal version 2.0, but a lit¬ 
tle slower than version 3.0 (both with 
6-byte real numbers and without 8087 
support). 

Second, I found no FI NIT. FSCALE, 


FPTAN, or FPATAN instructions when 
searching the code compiled from the 
author s test programs, which were down¬ 
loaded via BYTEnet Listings, or the com¬ 
piled Prolog version of the Savage bench¬ 
mark. You can easily find all these instruc¬ 
tions when searching code compiled for 
the 8087 FORTRAN version of the Savage 
benchmark, however. The instructions 
above [with the possible exception of 
FSCALE) would be necessary in any pro¬ 
gram that evaluates araangent, sine, or 
tangent using the 8087. 

Third, it is generally true that for 
desirable features like 8087 support, if it 
isn't in the manual, it isn't supported. 

David R. Clark 
Garland TX 

Five Laboratory Interfacing 
Packages 

The July review entitled "Five Laboratory 
Interfacing Packages' by Patricia Wirth and 
Lincoln E, Ford was excellent This article 
was very timely, since the company I work 
for is currently evaluating three laboratory 
packages, I was very surprised to see that 
the RS/I package by BBN Software Prod¬ 
ucts Corp, [Cambridge, MA) was not 
reviewed, 

RS/I was originally designed for the DEC 
VAX and PDP-! I systems, but it is now 
available for the IBM PC XT and PC AT, 
The $2000 package includes spreadsheet 
tables, simulation of models, graphics, a 
command language, digital I/O sampling, 
example-based documentation, data ma¬ 
nipulation (including sort/merge, curve fit¬ 
ting, and text editing), DOS file I/O. 
statistics, macro procedures, an RPL pro¬ 
gramming language with debugger and 
call routines created by other compilers 
(FORTRAN and Pascal). 

Please pass this information on to your 
readers. Anyone looking at laboratory 
packages should consider RS/I package. 

Kurt Marley 
Scottsdale, AZm 
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The hmrt of the Graphics Card Plus: the Vll2 
mwrockipy m^gerhmntion video jmx^e^^mr 

UM snakes the EmnFmi mode poBsihh. 


Before you consider the new 
Hercules Graphics Card Plus, 
consider the technology behind it. 


On July 1, Hercules™ introduced a 
product that will forever change the 
way information is displayed on a PC. 

The product is called the Hercules 
Graphics Card Plus. 

We gave it that name because it gives 
you the same hi-resolution text and 
720x348 graphics that made the orig¬ 
inal Hercules Graphics Card famous. 
Plus it gives you RamFontr 
RamFont is a radical new hard¬ 
ware mode that combines the speed of 
text mode vdth the flexibility of graph¬ 
ics mode. 


And opens up a whole new world 
for software. 

The world 

according to RamFont. 

In the old days (before July 1), pro¬ 
grams like Lotus* 1-2-3^ Symphony,™ 
Framework™ and Microsoft® Word had 
to use graphics mode to display multi¬ 
ple fonts and variable text sizes, or to 
mix text with graphics. 

But graphics mode is a whole lot 
slower than text mode. Up to eight 
times slower. 

Enter RamJdnt. 
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It lets all the programs we just men 
tioned (and plenty more in the fiiture) 
do all the things we just described, 
all on one screen. 

At precisely the 
same speed as text 
moda 

How RamFont 
works. 

Like text mode, Ram 
Font uses a 16-bit 
word to represent a 
character on the 
display. 

Unlike text mode, 
however, the 48K 
RamFont mode uses a 12-bit character 
code instead of an 8-bit code. 

Which allows you to choose from an 
astonishing 3072 different characters. 

While setting the size of your screen 
cells finm eight to nine pixels wide and 
from four to 16 scan lines tall. 
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Another HerctUes imunmUon : the 
new Its a panxIM prijiter 

port on a ch^ 


Td help you design your own Ram¬ 
Font characters and symbols, we’ve 
included a font editor called FontMan" 

Along with a set of 
25 sample fonts to 
start your library 
And since the 4K 
RamFont mode can 
accept 8-bit character 
codes, running your 
text mode software 
with your favorite font 
is as simple as loading 
it into RAM, 

Just for the record, 
RamFont supports 
the standard character attributes of 
reverse, high-intensity, blink and 
underline. 

Plus two new RamFont attributes: 
boldface and strike-through. 

What price success? 

While we’re on the subject of techno¬ 
logical breakthroughs, let’s not forget 
the suggested retail price^ 

Think of it. M>u ^t 
eveiything the original 
card gave you. 

Plus RamFont. 

Plus FontMan. 



Plus a free printer cable. 

Plus a parallel printer port that 
you can now disable if therefe a conflict 
with another port in your system. 

AH for just —about half the 

price of the original Graphics Card. 

If you haven’t gone into shock, call 
1-800-5^0600 ext. 212 for the name of 
an Authorize Haxniles Dealer near 
you and we’ll rush you our free info Mt. 

Hercules 

Wre stixMig on graphics. 

Address: 2550 Ninth Street, Berkeley, California 94710 Ph: 415 54045000 
Telex: 754063 

TVadeirmrks/Owners: Lotus, 1-2-3, Symphony/Lotus; PVamework/Ashton- 
Micftisoft/Micrasoft; Hercules, Ramlbnt, KontMan/Hercules 

Inquiry 145 for End-Users. InquEry M6 For DEALERS ONLY. 
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Computing at Chaos Manor: 

A Graphic Display 

lerry Pournelle . 307 

According to Webster: 

6SOOO Wars: Round 3 

by Bruce Wbster .. 323 

BYTE Iaran: Technical Curiosities 
by Wil/wm M. R^iiib..347 

BYTE U.KA 

tNTEGRATION ON A NeW SCALE 

by DicISf Pountain . 351 

Appucations Only: 

Resident Headaches 

by Ezra Sbapiro .... *_ 361 

Mathematical Recreations: 

Paradoxes of Probability 

by Robert T Kurosaka .. .... 373 


THE IMPORTANT MISSION for lerry Pournelle this month was finishing up 
the report of the Sixth Meeting of the Citizens Advisory Council on National 
Space Policy. But computers were important here, lerry says it couldn't have 
been done without BIX. Even though the report took up much of his time, 
he was able to do some playing around with computers. The area of particular 
interest this month was graphics, as lerry installed EGA boards in Big Kat. 
He also looked at some new products, including the Thndy Model 200 and 
Reflex. 

Some of you may have thought a knockout occurred in Round 2 of the 68000 
wars in last May's According to ^^febster. Since the intervening months have 
seen a dearth of action, you logically might have assumed that the bout had 
ended. But the contest resumes this month with Round 3 . Bruce's special focus 
this time is a comparison of four flavors of the Macintosh. Bruce also discusses 
Megamax C for the ST. HiSoft's DevpacST. Metascope for the Amiga. TxEd. 
and TUrbo Pascal for the Macintosh. 

In his concluding column for us. Bill Raike looks at some recent develop¬ 
ments in lapanese computer technology. First, he discovers that vending 
machines are now offering on-line information. He then looks at a new com¬ 
puter from NEC the PC-9801VM2E. This model, meant for the U.S. market, 
will allow its users to do lapanese-language word processing. Bill closes the 
column by describing the first lapanese-language BBS he has seen. 

The subject of BYTE U.K. is wafer-scale integration of semiconductor devices. 
In this process, the whole wafer is used with the chips connected on the silicon. 
The leader in WSI research is Ivor Catt, a veteran of British electronics. Catt 
is now part of a company called Anamartic. which was formed to pursue and 
market WSI devices. The first commercial prcduct incorporating this technology 
is now scheduled to appear in late 1987. 

Ezra Shapiro looks at some memory-resident programs in Applications Only. 
Ezra begins with a cautionary message about this type of program. As a class, 
they cause as many problems as they attempt to solve. In fact, he has 
discovered that the more of them you use, the more likely you are to freeze 
your software, crash your system, or lose your data. He then looks at four 
such programs. His favorite is Cruise Control. Ezra closes the column by con¬ 
sidering Works for the Macintosh. 

Wow! \\fe have a money-making article in the Kernel section this month. Watch 
out. Fortune. In his Mathematical Recreations column. Bob Kurosaka looks at 
some classic sucker bets and how they work. Even if you don't win any money, 
you will learn something about probability. 
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ARE YOUR DOCUMENTS 


If capturing text or images 
from paper documents is alien 
to you, our SCANNING 
CONNECTION is your best 
plan of attack. 

In less than one minute, an 
image of your document can 
be read, stored, retrieved, 
processed, and output to a 
laser printer. 

A version of Halo DPE® is 
provided for processing images. 
Photographs, books, articles, 
and drawings can be scanned 
and saved in compressed form. 

The saved images can be 
combined with text in a wide 
variety of fonts and sizes. The 
completed document can be 
reproduced on a laser printer. 

Images can be processed with 
our OCR software to produce 
text documents. Enhanced 
matrix matching is used for 
accurate character recognition. 
After the system is trained for 
each new typestyle, the matrix 
pattern is saved and reused. 

A text editor is used to locate 
and correct scanning errors. The 
final document is stored in 
IBM DCA format with tabs, 
margins, indents, and line ends. 
The IBM DCA format can be 
read by most popular word 
processing programs. 

We specialize in conversion 
systems and can transport 
your documents or images to 
most computer, typesetting, 
or word processing systems. 


With our DISKETTE 
CONNECTION system you 
can read and write most 8", 

5'4", and 3Vi" diskettes using 
a PC. We support systems from 
CPT, LANIER, NBI, WANG, 
XEROX, HONEYWELL, DG, 
DEC, and IBM. 

Our TAPE CONNECTION 
system can read and write most 
9-Track magnetic tapes using 
your PC. We can supply tape 
drives in several models at 800, 
1600, or 6250 BPI. Tapes can 
be labeled and multivolume. 


The price for a Canon IX-12 
scanner, controller card, cable, 
and image software is $1195. 
The optional OCR software is 
$595. The price for an IBM 3117 
flat bed scanner, controller card, 
and image software is $1395. 
The price for an 8" diskette 
drive, controller card, cable, and 
utility software is $1195. 

The optional software for word 
processing conversion is $695. 
The price for a 9-Track 1600 
BPI tape drive, controller card, 
cable, and software is $3495. 


Since 19S2* we have installed thousands of diskette and tape conversion 
systems at customer locations around the world. We have written hundreds of 
software programs and designed dozens of hardware products to meet our 
customer's conversion requirements. We support our products because we 
developed them. Call us today for help in solving your conversion problems. 


Flagstaff Engineering 

1120 W. Kaibab • Flagstaff, AZ 
86001 • 602-779-3341 • telex 705609 

In Eumpe contact Compusol 
12 Rue Rosenwald * 75015 Paris 
tel 530.07,37 • telex 20543 IF 
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A Graphic Display 

BY Jerry Pournelle 


Jerry and Alex 
put enhanced graphics adaj 
boards in Big Kat 


Well, it’s done. The report of 
the Sixth Meeting of the 
Citizens Advisory Council on 
National Space Policy is 
finished. G. Harry Stine is 
polishing up additional 
materials to make it into a 
book—Amenca, A Spacefaring 
Nation Again (Baen Books, lerry 
Pournelle, G. Harry Stine and Barbara 
J, Clifford, editors)—but the report is 
finished. 

It simply couldn't have been done 
without BIX. Previous Council 
meeting reports have been influential, 
but they were largely confined to the 
results of the meetings themselves; 
and the meetings were all too brief. 
This one is different because it is as 
if the meeting went on for several 
weeks. We're just learning how to use 
electronic conferencing, but the 
results are already spectacular. 

There is still much to learn. In par¬ 
ticular, BIX needs more sophisticated 
indexing and retrieval features. All too 
often I had to search through big con¬ 
ferences loaded with chatter and ir- 
relevancies in order to find the key 
document I needed. There needs to 
be a way to mark messages as "im- 
portant" so that you can search only 
those. We also need ways for the con¬ 
ference moderator to take out a docu¬ 
ment, change It, and put It back in, 
leaving in its place a pointer to the up¬ 
date's location. 

For many subscribers, BiX's main 
value is the amazing variety of easily 
available technical information: it’s 
hard to think of a question that one 
or another of the BIX users can't 
answer. But I'm interested in develop¬ 
ing the conferencing aspect. Probably 
the most intensive learning expe¬ 
riences of my life were graduate semi¬ 
nars: i don’t see why something of the 
sort can't be put together electroni¬ 
cally. 


I’m convinced that computer con¬ 
ferencing will change our whole way 
of thinking about education. 

EGA 

The Council report came first, but we 
did manage to do some playing 
around. For one thing, my son Alex 
and I installed enhanced graphics 
adapter (EGA) boards in Big Kat, the 
Kay pro 2861 AT clone. 

Big Kat normally runs off a Hercules 
Color Card that is IBM Color Graphics 
Adapter (CGA)-compatibie and plays 
into a 17-inch Zenith High Resolution 
Video Component System color moni¬ 
tor. By flipping a couple of switches, 
1 can also make that monitor show me 
cable TV or the output of a VCR. 

Big Kat ends up doing much of the 
computer work here. He's the test sta¬ 
tion for most MS-DOS software. He 
runs SuperCalc3 to do my expense 
reports. SideKick is installed, and 1 use 
that to keep my phone list, address 
book, and calendar and then print 
them all out with Ttaveling SideKick 
when I'm going on a trip. Most impor¬ 
tant, 1 suppose, is that Big Kat is set 
up as my main station for connecting 
to BIX, what with SuperKey BIX 
macros and all. 

The Hercules/Zenith setup is good 
enough for all that, and for most 
games as well. What it isn't good 
enough for is writing. If I had to stare 
at those fuzzy letters for hours on 
end. I’d go out of my mind. Thus, 
when both Orchid Tfechnology and 
Paradise Systems sent EGA boards, I 
was ready for the change. 


I confess a certain fond¬ 
ness for Orchid. Their boards 
, work—at least all the ones 

ter I've had here do—and in¬ 
stallation has generally been 
painless. Actually, that isn’t 
always true. Sometimes what 
happens is that Orchid sends 
me something: 1 try to get it to work: 
1 call them and tell them my prob¬ 
lems: and they change their docu¬ 
ments and installation instructions. 
The result is that it’s reasonably 
painless for my readers. 

The Orchid EGA documents are 
clear enough and promised no dif¬ 
ficulty. The Orchid EGA comes with 
a pair of little programs; you run the 
appropriate one to tell the board 
whether to be EGA or CGA. However, 
the Paradise board offered a more in¬ 
teresting feature, automatic switching 
between EGA and CGA. The board is 
supposed to figure it out for itself. 
That looked like a good idea. Also, the 
Paradise board is half-size; not that 
I'm short of full slots, but waste not, 
want not. 

Installing the Paradise board—its 
formal name is AutoSwitch EGA 
Card—was simple enough. When we 
turned on Big Kat, he complained that 
something wasn’t properly set up, and 
we had to boot with the FI key. 
Everything then seemed to work fine. 
SideKick, SuperKey, the Logitech 
Logimouse software, and Ready! all 
came up, and all worked. We ran the 
Setup program that came with Big 
Kat, but when we tried to reboot we 
got the setup error again. I think we 
never did figure out what the machine 
was complaining about, since every¬ 
thing worked fine. 

(continued) 

Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns 
a comfortable living writing about computers 
present and future. 
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CHAOS MANOR 


The Paradise board in CGA mode 
performs as advertised. The scrolling 
is flicker-free, just as they say. Tfext on 
the Zenith screen looked sharper and 
crisper to me: that may be an illusion, 
as I had no way to make direct com¬ 
parisons. Games looked good, too. 

Enter EGA 

It was then time to try something in 
EGA mode. We selected RIX Soft- 


work's EGA Paint for the test. This is 
a good standard color paint program 
with some extra features. What made 
us choose it is the clear and simple 
documentation. It looked as if it 
wouldn't take much to get it running. 

There was only one problem, EGA 
Paint needs 384K bytes of available 
system memory. 

Alas, even though 1 begin with 
65 5,360 bytes of total memory, what 


with all the memory-resident pro¬ 
grams I run, i don't have 384K bytes 
of available system memory. Now 
true, that's my fault. I have four dif¬ 
ferent boards here that are supposed 
to let me put some of my memory- 
resident stuff in extended or ex¬ 
panded memory—that is, memory 
over and above the 640K bytes that 
DOS recognizes. My problem is that 
except for very brief tests I haven't in¬ 
stalled one of them and got used to it. 

Rather than install a new board and 
thus complicate things, we renamed 
the AUTOEXECBAT file that brings in 
SideKick, Ready!, and the other stuff 
and rebooted. Then we brought in 
EGA Paint. 

The result was as expected. The 
Zenith screen went mad. The EGA 
board uses different sweep frequen¬ 
cies than the CGA-compatible Zenith. 
In general, you can't use the same 
monitor for EGA and CGA. 

Fortunately, there are exceptions to 
that rule. Time, then, to bring in the 
NEC MultiSync color monitor. 

NEC MULTISYNC 

Installing the NEC MuitiSync turned 
out to be the simplest thing in the 
world. The Zenith was still displaying 
rapidly moving garbage. We discon¬ 
nected it and plugged in the NEC. The 
NEC itself had been running off the 
CompuPro PC Video board. The PC 
Video board is an S-100 board that 
emulates the IBM PC CGA, except 
that it's considerably sharper and 
doesn't flash when it scrolls: it's what 
allows CompuPro machines running 
Concurrent DOS to run a number of 
MS-DOS programs, including Lotus 
1-2-3. 

Anyway, we unplugged the NEC 
Multisync from the CompuPro and 
plugged it into the Kaypro. Presto: an 
absolutely gorgeous picture came up 
on the screen. 

We spent the next hour looking at 
some of the art provided in the RIX 
Softworks EGA Paint package and 
testing the Logimouse, Everything 
worked fine. Colors were really nice, 
Tfext embedded in the EGA Paint pic¬ 
tures looked good. 

The next thing was to try a text 
editor with an EGA mode. 1 won't say 

(WMtinued) 
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For Your 


IBM 


THE Intelligent 
Grammar and Stjde Checker 

RightWriter is a new tool to help you produce lean, poweiful BUSINESS 
WRITING. RightWriter uses advanced artificial intelligence technology 
to flag errors in GRAMMAR. STYLE, USAGE, and PUNCTUATION. 
RightWriter is the first office auto¬ 
mation package aimed at 
producing better writing, 
not more writing. 

• Messages are iRserted 

directly into te>ct to point 
out possible errors and 
problem areas. 

• Easy to Gse — only one 
command to learn, your 
word processor does the 
rest. 

• Wofks with Leading 
Word Processors — 

including WordStar®, 

Volkswiiler®, PFSwrite® 

MultiMate®. WordPerfect® 
and others. 

■ ReadabUlty Index ~ 

measures the reading 
grade level of the docu¬ 
ment using the D.O.D, 
standard Flesch-Kincaid 
formula. 

^ Uncommon Word List 

— lists misspelted, slang, 
and uncommon words. 

• Recommends — never 
decides. RightWriter is a 
writing aid. The final 
decision is always left 
to you. 



is ii-’hosstime 

yghtWriter fe an ~ 

^ye-opening 

"The dacumenlatinn ,*”*'‘*® ^"agement 
I have seen/- ^ Ifie 

Soft Sertor 



Avalliibk from your local dealer or: 
DECISIOIXWARE. INC./RightSoft Division 
2033 Wood SL • Suite 218 
Sarasota, FL 33577 

Call Toll Free 1 (800) 992-0244, 

In Honda 1 (013) 952-9211 

Add $4 for shipping and handling, 

VISA & mastercard accepted 

30 Day Money Back Guaiantee 
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The new generation Facit B-line matrix prin¬ 
ters not only provide all the printout options 
i^our office requires. They also give you 
extraordinarily easy access to these features. 

Such as when you want to change from 
ligh throughput draft to perfect NLQ - just 
lick the rotary switch on the front panel. 

len you want to change font style - just 
Iplug in a new font card. When you need to 
change from continuous forms to cut sheets 
|- the printer loads the paper for you. 

And while the beauty of the B-line con- 
Icept improves the impression made by your 
PC, the attractive design and low noise level 
make the printers perfect for every office 
environment, too. 


Inquiry 123 

I Head Office: Facit AB, S-1729lSundbyberg. Sweden. Phone: 468 7643000. 
USA: Fadt Inc FO. Bax334. Mernmack. NH 03054. Phone: (603) 424^000 


Check out the facts below and 
go for a test drive at your nearest 
Facit representative. 

• B3I00:80 columns, 128 iines/minute* (250 cps) 

• B3150:136 columns, 128 lines/minute* (250 cps) 

• B3350:136 columns, 109 lines/minute*(200 cps), 
18-needk printhead for 100 0s NLQ 

• Rotary switch for fast print quality sekdion 

• Easy operation with soft set-up in national language 

• Extensive paper handling - push/putl tractor, tear-off, 
automatic Imding ofsingk sheets. Optional singk or 
doubk bin skeetfeeder 

• Low noise key 

• Facit, IBM Proprinter and Epson F)(/JX emulations 

• Parallel and serial intcffa^ 

• 4-color option 

• FMra fonts by means of plug-in card 

• 80 col 10 0i. 

IBM and Eps&n art 


hmJRALlA: EAJ Electrunics Assuciales Pty ltd. 427-:i322. At/STSJA. Ericsson Infonnation Systems GmbH. 0222-613 64L Ericsson SJl. 02-243 8211 Facit 

Canada Inc, 4l64i2b-3712. IBM (Lilly tosl Ltd 5164634. Facit A/S. 02-63 33 a FINLANU. OY Fadt. 90-420 2L FRANCE: Fkdt 14780 7117. GREAT BRITAIN: 

lf<-acit 0634^0 20 SO, GREECE. Computer Applicalicn Co, Ltd., Dh6?l 07 22. HONCKONGr Gtlniati & Co. Ltd., 5-803 00 22. ICELAND: Gisli J. Johnsen HE 3,54-6412 22. Korbes Foth^ 

Campbell & Co. Ltd., 22-20 48^1 IRELAND: Ericsson ItiformatiDn Systems LtcL 753093. ITALY: Facit Data Products S.pA:^ 039-63 63 SL JATHA'- Electrolux (Japan) Ltd- 03-479-7570, 
KOREA, n-ue Trading Cu. Ltd., 2-783-3355-7. THE NETHERtANDS. Facit B-Y, 3480-21784. AHW ZEELAND: Northrop Instruments and Systems. 7^1-801, 501-219. AOiJl^Ayr Ericsson 
Information Systems A/S, 02 3358 20. PpigT-t/CAI.-Rcgiscontit Sari.l- 56 00 ^hSINGAPORE Far East Office Eqpts Ptt Ltd. J45 82 3S.5PAM Perifcricus SA.,4-5790 8L 5: W£2>£AVEricfttiun 
Information Systems Sverige AB. 08-28 2860. SW/TZEfi'LAAT): Ericsson Infurrtifitlion Systems AG, 01-82159 2L USA: i'aclt liic., (603)424-8000. H^ST GEiJAfAAY; Ericsson Information 
Systems GmbH, 02 U-6im 















Inquiry 316 


CHAOS MANOR 


**BRIEF is the most incredible 
editor I have ever seen. 

Programs seem to effortlessly Qow from my mind to the screen/’ 
* — Glenn Ehrlich, Systems Engineer 

International Anasazi, Inc. 


Tailor Program Editing to Your Style 


• A high-1 eveU readable Macro 
Programming Language - allows 
customization for programming 
languages . ,. Complete, unlimited 
variables* etc, 

• Edit multiple files of unflmited size 
(2 Meg is OK) 

• Multiple Windows on screen with 
different or same file, fragments* etc. 

• A bona-fide UNDO stack (up to 300) 
of flJJ operations,- deletions, reading 
files, search* translate* more. 

• Reconfigurable keyboard 


■ Full ^Vegularexpression search"- 
wild cards, complex patterns 

• Adjustable line length - up to 512. 

• Keystroke macros - for common 
typing sequences 

• Suspend BRIEF to execute* exit to 
DOS - run another program (like a 
compiler, dir. XREF* DIFF, or 
DEBUG) then resume BRIEF 
session 

■ Compiler-specific support like auto 
indent* syntax check* compile with¬ 
in BRIEF 


Only $195 
Call 800-821-2492 



(Solution 

<^byst0fTis 

335 B WastaiogLon St- 
Norwell. MA 02061 
617659-1571 


Survey Data 

88% of survey respondents were more 
productive with BRIEF than other 
editors. 

50% were more productive with BRIEF 
than their previous editor in 5 hours 
or less, 

72% were performing all operations in 2 
hours. 


For PC* AT, compatibles or Tandy 2000* 



They say you canT be all things to alf 
people. But LSfeboaTs ADVANTAGE 
C-f-+ proves that you can be! This 
exciting new product developed by 
AT&T* represents a maior program¬ 
ming breakthrough. 

ADVANTAGE C-t--H 

• Opens the door to object-oriented 
programming. 

• Allows programs with greater resili¬ 
ence* fewer bugs. 

• Lets you write reliable* reusable code 
that is easier to understand, 

• Includes many enhancements to C, 
yet maintains full compatibility with 
existing C programs. 

• Is the key to developing large and 


sophisticated programs more pro¬ 
ductively, 

• Has alt the benefits of C* without 
its limitations. 

ADVANTAGE C+ + is now available 
for the most popular C compilers. 
Lattice C and Microsoft C. 

Why be limited to just C ... when you 
can have all these pluses! To order or 
obtain a complete technical specifica¬ 
tion sheet call: 1-800-847-7078 
In NY: 914-332-1875. 

65 South Broadway Tarrytown N.Y. 10591 

nagQAT 

The Full-Service Sautce lor Programmiitg Software. 


Introducing The Most Important 
Programming Development 
Since The Introduction Of C... 

AD VANTA GE C+ + For MSIPC-DOS, 
Exclusively From LIFEBOAT. 


which one we used, because it wasn’t 
a fair test: all I wanted was to get a 
couple of screens full of text and see 
what it looked like, 

it looked fine. The NEC MultiSync 
isn’t a perfect monitor, it's a matter of 
taste, of course, but it’s too small for 
me. Worse, it has a tendency to pin¬ 
cushion with text—the edges of the 
screen bow inward like this)(. Even so, 
it's good enough, 1 could write books 
with the Paradise AutoSwitch EGA 
Card and NEC MultiSync monitor, 
provided, of course, that I had a good 
enough text editor. 

We did a few more tests. The NEC 
monitor has a couple of little switches 
on top. One puts it in a ’’text mode": 
that doesn’t make much difference 
when it’s doing EGA, but when it’s do¬ 
ing CGA text, you definitely want to 
flip that switch. 

The Paradise board has a little trou¬ 
ble when you're running an EGA pro¬ 
gram and flip into SideKick. SideKick 
is, of course. CGA-compatible, When 
it pops into an EGA program it con¬ 
fuses the Paradise board, and there 
are blinks and glitches before it set¬ 
tles down. All's well after that. 

Alas, there was one insurmountable 
problem, 

The Hercules Color Card has a par¬ 
allel printer port on It. The Paradise 
AutoSwitch EGA Card doesn't. I use 
Big Kat's parallel printer port to con¬ 
nect to the HP Laserlet Plus (well, 
actually to Applied Creative 'Ifech- 
nology’s Printer Optimizer, but it at¬ 
taches to the LaserJet Plus], I can't live 
without a printer attached to Big Kat. 
1 have a couple of boards that do have 
parallel ports on them, but it was just 
too late to install something new. 
Reluctantly, we put things back the 
way they were. 

There’s another problem. The Multi¬ 
sync monitor really is too small. The 
screen is somewhat larger, but I mea¬ 
sure no more than 11 inches diago¬ 
nally in the actual video display area. 
Tfext in EGA mode is sharp enough 
that I could sit far enough away to see 
it without using the reading lenses in 
my bifocals, but it would be a strain. 

Incidentally, whenever I write about 
eye comfort I am sure to get several 
letters suggesting that I get bifocals 
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This is the one youVe been waiting for. 

The remarkable new BONDWElL 8™ At 
$1595.00 retail, it is the lowest priced IBM 
compatible lap-sized portable computer on the 
market today. 

It's a great deal for a small price. With built-in fea¬ 
tures that include 512K RAM, 720K 372" drive, 
modem, back-lit LCD display, parallel and senal 


ports, composite and RGB outputs, real time 
clock and AC adapter 

High performance value. It's what you expect from 
Bondwell's entire line of desktop, transportable, 
and lap portable computers. 

Order your BONDWELL 8 today at C415> 
490-4300. Don’t let a great deal slip through 
your fingers. 



Bondixiell 


©19B6 BONDWELL 


ONE BEHER 
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Inquiry 353 


CHAOS MANOR 


TURBO PROBRAMIIIIEftS- 



... COTS OEBOSSm FRUSTRATIOM. 


lDe!}ug9i\}$ is ^ new, ifiteractive s/iridoitc dB- 
tuggef that //Jlegrifes with Turbo Pasca/ fo iel you: 

• Examine and cttange variabiet af mtim& 
using s/mbohc names - ioduding records, 
pomim, arrays, and iocat uariables: 

■ Trace and set breakpotnls using prooBdure 
names or source statements, 

• View saurce cede wdie debugging; 

■ Use Turbo Pascai editor and DOS DEBUG 
commands 

T£JefiuOPLLis also inctudes a special map fite 
generation mode fuHy compatible with external 
debuggers sued as Periscope, Atron, Symdeb, and 
others-even on programs writien with Turbo 
EXTPNDEB. 

An expanded, supported msmn of the aedafmed 
public domain proffra^i? TDEBUG, the TiJede/gPlUS 
package includes one DSDD disk, compieie source 
code, a reference card, and an 30-page printed 
manual. 25SK of memory required. Simplify 
dehuggingf $$0 COfytPLETE. 


TURBO fXffMCT™ 

Turbo EXTENDEfi provides you (be hflowing 
powerful tools to break the 64K barrier 

■ Largo Cede Modei allows programs to use att 
64QX without overlays or chaining, while 
allowing you to convert existing programs wdh 
minimal effort; makes EXE files, 

■ Make Facitity offers separate compiiatm 
eliminating the need for you to recompile 
unchanged modules, 

■ large Data Arrays automaticalfy manages 
data arrays up to 30 megabytes as well as any 
arrays m expanded memory (EMS); 

■ Additfonaf Turbo EXTENDER toots include 
Overlay Analyst, Disk Cache. Pascal Encrypior. 
Sheti file Generalor. and Fite Browser 

The Turbo EXTENDER package includes Iwo DSDD 
disks, GomplBte source code, and a 150-page 
printed manual Order now! $85 COMPLETE. 

TURBUFOWER UTHmES^ 

'^Ifyou own Turbo Pascal, you should ow'rr 
TurboPower Programmers Utilities, that 's all there 
is to H ." Bruce Webster, BYTE Magaiwe 

TurboPower Utitdies otters mne powerful pro¬ 
grams: Program Structure Analyser, Execution 
Timer, Execution Prolifer, Pretty Printer, Command 
Repeater. Pattern Replacet, Difference Finder, file 
Finder, and Super Directory. 

The TurboPower Uliiities package metudes three 
DSDD disks, reference card, and manual $95 with 
source code, $55 executable only. 


ORDER DIRECT TDDAYf 
m MC/VfSA Cat! Toft Free 7 days a week 
800-538-8157x830 (US) 

800-672^3470 x830 (CA) 

■ Limited Tfme Offer! Buy two or more 
TurboPower products and save 75% ^ 

■ Satisfaction Dtiaraafeed or your money back 
within 30 days. 


for Brochures. Dealer or other intormalion, 
PO. COD - call or wrife: 



3W9 ScoiisVmyDT,hl22 
Scotts Vailey, CA 
(m) 438-8m 
M-f 9AM-5PM ESI 


Ths above TurboPower products requirs TtirUo Pascal 3.0 
(Slaodam, 3087. or BCD) and PC-D03 2 X or 3 X. and 
rurj on ttie IBM PC/XT/A I and compalihies 


XS/fiat 1 want is a 


high-res color monitor, 
like the MultiSync, hut 
14 to 18 inches in size. 


with the reading elements on top, or 
just get reading glasses and have 
done with it. I thank all of you for your 
concern. The fact is, though, that I’ve 
tried reading glasses, and it doesn't 
work. If I sat at the keyboard and did 
nothing else all day it would be dif¬ 
ferent, but I can't and don't do that. 
I'm perpetually getting up to find a 
book or a magazine, or find my notes, 
or just to go out onto the balcony and 
water the plants. I've never got in the 
habit of keeping track of spectacles: 
if they're not on my nose, I'll never 
find them. If I had to change from 
reading lenses to regular bifocals. I'd 
probably lose both sets and be com¬ 
pletely out of business. 

What I really want is a high-reso!u- 
tion color monitor that works like the 
Multisync but is between 14 and 18 
inches in size. So far as 1 know there 
aren't any of those, but surely it's only 
a question of time 
I'm convinced that EGA will be the 
new business standard in a couple of 
years. If you're looking for a new 
monitor, you don't want to lock your¬ 
self into the older low-resolution 
mode. On the other hand, there's still 
a fair amount of essential software out 
there that runs only CGA, so you 
need something that can handle that. 
The NEC Multisync makes a lot of 
sense. 

MORE PARADISE 

Paradise has two other short-slot 
boards that 1 could use. Both have 
parallel printer ports on them. One, 
the Color/Mono Card, is jumper- 
selectable (not automatic) to operate 
as either monochrome or CGA. The 
other, the Hi-Res Graphics Card, is 
said to "give you the highest resolu¬ 
tion possible with standard monitors 
and popular off-the-shelf software'' 
with flicker-free scrolling. With this 
board, the setups are done by using 


switches rather than jumpers. 

Installing the HI-Res Graphics Card 
is as simple as installing any other 
card. The instructions are clear to the 
point of simplemindedness. I had no 
difficulty even late at night. 

New brooms sweep clean, When I 
first installed it, I had the impression 
that the text on the Zenith 17-inch 
monitor was a bit sharper and 
brighter than it was with the Hercules 
board, but 1 certainly wouldn’t want 
to bet on it. By next morning 1 was 
convinced otherwise; see below. 

The parallel printer port works fine, 
When I first booted up, that wasn’t 
necessarily the case. My first test was 
to print the screen; that seemed to 
work all right, but of course the Print 
Screen button doesn't send a form¬ 
feed, and the Laserlet doesn't print 
anything until it has either a full page 
or a formfeed, I have a file, 
H PI NIT BAT that tells the Laserlet that 
paper is 66 lines long. It does that by 
"printing" an elaborate escape se¬ 
quence, and incidentally sends a 
formfeed to the printer. When I did 
HPINiT I got what seemed a standard 
reply, but then the machine locked up, 
and I mean really locked up: it didn't 
even hear Ctrl-Alt-Del. I had to turn 
the power off. 

When I turned it back on. every¬ 
thing worked. I've "printed" my 
HPINiT file six times, done screen 
dumps, printed files, and generally 
tested that printer port: no problems, 
1 can't imagine what happened the 
first time. 

I left the Paradise Hi-Res Graphics 
Card in Big Kat overnight with the sys¬ 
tem turned on. In the morning, all the 
text had moved over so far to the left 
that part of the first character on each 
line was gone. There's no horizontal 
hold adjustment on the monitor- 
notice how they’ve automated every¬ 
thing lately, and how inconvenient 
that is? Also, the letters seem fuzzy, 
much worse than with the older Her¬ 
cules Color Card, I'm going back to 
the Hercules board, 

it's always dangerous to generalize 
from a sample of one, The other 
Paradise board worked fine. Probably 
this board is out of adjustment. I tried 
to call Paradise, but after I i rings I got 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


Baby 34,36 RPG11 by California 
Software - complete mini RPG 
environments for PC include 
compiler, editor (SEU), OCL 
processor. Screen gen., sort, 
data exchange, workstation I/O. 

Separate products for compatibility 
w/IBM System /38, /36* /34. PC $1250 


Al-Expert System Dev't 


Arity System-incorporate w/C. MS $ 295 
Expcrtcach-Improved, samples PC $ 399 
EXSYS - Improved. Debug, rile& 
external program access. PC S 339 

Insight 2+ - dB2, language MS $ 879 

LPA MicnoProlog Intno w/APES MS $ 149 
LPA MicroProlog Pmf. w/APES MS $ 595 
Others: ESP ($845), Expert Choice ($449) 


Al-Lisp 


BYSO - Common, Mac LISP compatible 
250+ functions, fast, PC $ 150 

Microsoft MuLisp 85 MS $ 199 

PC Scheme LISP-by XL SCHEME has 
simple, ‘'orthogonal” syntax. PC $ 95 
TLC LISP-classes, compiler, MS $ 225 
TransLISP-Good for learning MS $ 85 

Others: IQ LISP ($155), UNX LISP ($59), 
IQC LISP ($269), WALTZ LISP ($ 149) 


Al'Prolog 


APT - Active Prolog Tutor - build 
applications interactively PC S 65 
ARITY Standard-full, 4 Meg 
Interpreter - debug. C, ASM PC $ 350 
COMPILER/Interpreter-EXE PC $ 795 
With Exp Sys, Screen - KIT K: $1250 
LPA Mac Prolog - Complete incremental 
compiler and an interpreter MAC $ 295 
LPA MicroProlog - intro MS $ 99 
LPA MicroProlog Prof, - full 
memory MS S 359 

Prolog-86 - Leam Fast MS $ 89 

Prolog-86 Plus - Develop MS $ 229 
TURBO PROLOG by Borland PC $ 69 
Others: Prolog-I ($95), Prolog-2 (S859) 


Editors for Programming 


BRIEF Programmer’s Editor - 
undo, windows, reconfigure PC Call 
EM ACS by UniPress - powerful, 
multifile, MLISP. Source: $929 $299 
Epsilon - like EM ACS PC $169 

Kedit - like XEDIT PC $109 

Lattice Screen Editor-multi window 
multi-tasking Amiga $100 MS $109 
PC/VI - Custom Software PC $ 129 
PM ATE - power, multitask 80/86 $149 
SPF/PC - fast, virtual memory PC $139 


FEATURE 


Sentinel - Hardware debugger $269- 

Sentinel is: Microsoft CodeView 
&Symdebcompatible. Extremely 
fast, 1 slot, breakout & reset 
switches, many features. PC $269 


Free Literature 
Compare Products 

Evaluate products. Compais compel itors. Learn aboul new 
ajiEmati ve5 One free cait l>rings inftmtiation on jusi aboui 
any programming need. Ask for any or Addon 

Psickfit □ A1 □ ADA, Modula D BASIC D '(T a COBOL a 
Editors □ FORTH C FORTRAN n PASCAL n LNIX/PC or 
QDct>uegcrs. Linkers. 

OurSerfkfs: 

* PragruniiHr'^s Referral Lisl * Dakn Inquire 

* Compirt Ptadnets * ^iewsltflir 

* Kd)ilhidaPublBlier * Rash Order 

* ErahiihuDliArrahireR * OvtrTW pnodurti 

* »llS-7PMlo7AM«l7-»2M«* ‘ NaUoBMl AfcainisCenijer 


C Support-Systems 


Basic-C Library by C Source MS $139 
C Sharp - well supported. Source, 
realtime, tasks PC $600 

CToolSet -DIFF, xref, source MS $ 95 

The HAMMER by OES Systems PC $179 

Lattice Text Utilities PC $ 95 

Multi-C - mullitasking PC $149 

PC LlNT-checker. Amiga $89, MS $119 
SECURITY LIB - add encrypt to MSC. 

C8 6 programs. Source $250 PC $125 


Fortran & Supporting 


Forlib+ by Alpha - graph, comm. $ 59 
M ACFortran by Microsoft - ful I '77 $229 

MS Fortran - well liked, solid $219 
No Limit - Fortran Scientific $119 

RM Fortran - enhanced ”IBM Fen” $395 
Scientific Subroutines * Matrix $149 


Mu It (Language Support 


BTRIEVE ISAM MS $199 

BTRIEVE/N - multiuser MS $469 

CODESIFTER - Execution PRO¬ 
FILER. Spot bottlenecks. MS $109 
Dan Bricklin's Demo Program PC $ 65 
HALO Graphics -115+ device 
interfaces, rich, printer. Specify 
language interface PC $219 

Microsoft Windows Software 
Development Kit PC $399 

PANEL - data validation, no 
royalties Xenix $539, MS $229 

Pfinish Performance Analyzer MS $249 
PLINK-86 - a program-indepcndenl 
overlay linker to 32 levels. MS $249 
PLINK-86 PLUS - incremental MS $369 
Poly Librarian MS $ 85 

PVeS Version Control MS $329 

Screen Sculptor-slick, thorough PC $ 99 
ZAP Communicaiions - VT 100* 

TEK4010emulation, file xfer. PC $ 95 


Atari ST & Amiga 


We cany full lines of Manx, Lattice, & 
Metacomco. 

Call for a catalog, literature and solid value 

800 - 421-8006 

THE PROGRAMMER’S SHOP™ 

128-B Rockland SticcI, Hanover, M A 02339 
Mass; 800442-8070 orO 17-g26-7S31 9/86 


RECENT DISCOVERY 


Unisbell - Bourne UNIX shell script 
compiler translates to C and runs 
faster . Portable, hand optimizable 
cSde. Use as C program generator. 

PC $395 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 

C86 by Cl - 8087, reliable MS $299 

DatalighlC - fast compile, good 
code, 4 models. Lattice compatible. 

Lib source. Dcv’rs Kit PC $ 85 

HOT C - new, intriguing PC $ 85 

Lattice C - from Lattice MS $299 

Mark Williams - w/debugger MS $399 

Microsoft C 4.0 - CodeView MS $299 

Wi 7 .ard C - full, fast. MS $389 


C Language-Interpreters 


C“terp by Gimpel - full K R, 

.OBJ and ASM, large progs. MS $239 
INSTANT C - Source debug. 

Edit TO Run-3 seconds, .OBJs MS $389 
Interactive C - interpreter, editor PC $225 
Introducing C - leam C quickly PC $109 


Run/C Professional - MS $189 

Run/C Lite - improved MS $109 


C Libraries-General 


Blackstar C Function Library PC $ 79 

C Essentials by Essential PC $ 85 

C Food by Lattice-ask for source MS $109 
C Scientific SubitHJtines-Peerless MS $139 
C Tools Plus (1&2) PC $149 

C Utilities by Essential - Comprehensive 
screen graphics, strings. Source. PC $139 
C Worthy Library MS $269 

Entelekon C Function Library PC $119 


Green leaf Functions - portable, ASM $ 139 
PforCe by Phoenix - objects PC $299 


C Libraries-Files 


FILES: C Index by Trio - full B + 

Tree, vary length field, multi compiler 
/File is object only MS $ 89 

/Plus is full source MS $349 

CBTREE-source, no royalties MS $ 99 
CTree by Faircom - no royalties MS $339 
dbViSTA - full indexing, plus optional 
record types, pointers, Network. 

Object only -MSC, LAT, C86 $159 

Source - Single user MS $429 

Source - Multiuser MS $849 

dBASE Tools for C PC $ 79 

dbc Isam by Lattice MS $199 


FEATURE 


386 Asscmbler/Linker- Native 
or Cross Development. Full Microsoft 
M ASM compatible plus 386/387 
extensions, PC $495 


Ail pnoci subjcci to change wiihraic notice. 
McmionlhB^. Some prices are spctials Ask ata 
COD and POs All bnnats available 
UK suiiwe shippini. add IViicm. 
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CHAOS MANOR 


I'm carrying both the 
Tandy 200 and the NEC 
PC-8201 on trips while 
I mahe up my mind. 


' Paradise hold please," and after five 
more minutes on hold long distance 
I said to heck with it. There don't 
seem to be horizontal controls on the 
board, so it's uniikely they could do 
anything except replace it anyway, 

The Great Tandy 
Announcement 

in the early days of the micro revolu¬ 
tion, I developed considerable prej¬ 
udice against Radio Shack, it wasn’t 
unreasonable, being based on a num¬ 
ber of experiences: but it's long past 
time i dropped it. Radio Shack has 
changed. In particular, they have com¬ 
pletely revamped the quality control 
practices that distressed me, Tbndy 
always had the potential to be a ma¬ 
jor player in the micro revolution, ! 
think now the company is moving in 
the right direction. 

In early luiy T^ndy announced that 
on )uly 30 they'd make a % an¬ 
nouncement at the Waldorf in New 
York. For weeks the micro press corps 
was abuzz with rumors, ranging from 
"they're going joint venture with 
AT&T" to "the mountain labors, and 
produces a mouse,” 

It wasn't a joint venture with AT&T, 
but it wasn't a mouse either. They an¬ 
nounced five new machines. Radio 
Shack moved into the micro field in 
force, with machines to challenge 
Atari and Commodore on the low end 
and direct confrontation with IBM PC 
AT clones at the high end. 

At the very low end is the Color 
Computer 3, which 1 suspect they're 
keeping in anticipation of big things 
happening on the CD-I (compact disk- 
interactive) front. Cl>l, you may recall, 
is the next step after CD-ROM disk 
systems, it will be a disk reader that 
can double as a compact digital disk 
audio player. In addition, it will con¬ 
tain a 68000 microprocessor and be 
able to execute instructions from the 


CD-I disk it is reading. 

The OS-9 operating system is built 
into the CD-I standard: the Color 
Computer 3 uses OS-9, At $219, the 
CoCo 3 is positioned nicely to 
become a standard monitor for CD-I 
systems when those become avail¬ 
able. 

As for their other machines, which 
range from what looks like a PCjr, only 
done right, to a full AT clone, we’ll 
have to wait and see. The prices seem 
a bit high, but price isn't everything. 

By the way, it's interesting to see 
that they've done another change of 
emphasis. For the past couple of 
years, the Thndy exhibits at shows 
have tried to hide any association with 
Radio Shack. This announcement was 
by Radio Shack, a Division of 'Thndy, 
and proud of it. That’s another good 
move, 

Tandy 200 

The Tbndy 200 came out during the 
"suppress Radio Shack” phase, I 
guess, since there's no TRS on it any¬ 
where. (Could they be trying to get rid 
of TRS because everyone pronounces 
it "trash”?) There's no mention of 
"Radio Shack,” either, except that in 
fine print the warranty says that 
"Radio Shack grants to customer" a 
license to "use the "fendy software,. 

Anyway, the "fendy 200 is a iap- 
board. It has some similarities to the 
TRS-80 Mode! 100, The chief dif¬ 
ference is that there are 16 lines in¬ 
stead of the 8 on the Model 100 or 
the NEC PC-8201 screen. You pay for 
this in weight (although the increase 
isn’t all that significant) and conve¬ 
nience: the Model 200 has a flip-up 
screen, which makes it significantly 
harder to balance on your lap in an 
airplane. On the other hand, it's easier 
to use if you have a table at the right 
height. 

Sixteen screen lines aren't enough, 
but one can live with it. After all. 1 
write these columns and all my books 
on a 16-line CompuPro S-lOO system 
that runs an ancient VDM memory- 
map video board. Alas, the Model 
200 has only 40 characters per line. 
This keeps things readable—the 
Model 200 is perhaps not quite as 
readable as the Model 100 or the 
NEC, but the difference isn't much— 


but it also makes writing harder. 

There’s another difference from the 
Model 100. The Model 200 has much 
nicer cursor arrow keys, reminiscent 
of the NEC PC-8201. Like the Model 
100, the Model 200 has a built-in 
300-baud modem. Other features in¬ 
clude Multiplan in ROM and the built- 
in ability to add three banks of 24K- 
byte memory. 

That really isn't enough memory for 
a long trip. One of the things I like a 
lot about my NEC PC-8201 is the ex¬ 
ternal memory connector port, I espe¬ 
cially like Purple Computing's Sidecar 
bank memory system: it gives me four 
banks of 30K bytes each, which is 
enough for a long trip. On the other 
hand, TVaveling Software's Ultimate 
ROM II for the Model 200 has both 
LAPDOS and TS-DOS, meaning that 
you can connect a 3‘/^-inch disk drive 
to the Model 200 and save your text 
on that. Since it's extremely unlikely 
that i'll ever do enough work on an 
airplane to use up the Model 200's 
60K bytes or so of on-board memory, 
I could live with the memory limits; 
just carry a portable small disk drive 
in checked luggage and save at the 
hotel. 

I'm not sure 1 can live with the 
40-character lines. Unfortunately, the 
Model 200 has a different system for 
writing to screen than the Model 100 
uses, which means that Traveling's 
Ultimate ROM il for the Model 200 
does Hot have the 60 characters/line 
capability it gives you in the Model 
100 or the NEC PC-8201. 

As a result, I'm carrying both the 
Thndy 200 and the NEC PC-8201 on 
trips while 1 make up my mind. It 
makes me look like a nerd, but it does 
give me a chance to test the two 
machines. 

1 do find lapboard machines in¬ 
creasingly useful. Some of my readers 
report that they carry their lapboard 
machines literally everywhere, to ap¬ 
pointments. in their cars, even to 
lunch. Some never use any other kind 
of machine, not by necessity but by 
choice. I can see why. Any of these 
would be better to write books and 
do taxes than anything I ever had 
prior to the micro revolution: and 
once you get used to using them, they 
keep logs and notes, handle ad- 
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dresses, and generally make your life 
run better 

In The Mote in God's Eye. Larry Niven 
and 1 postulated a society in which 
nearly everyone carried a ’ pocket 
computer" that served as both note¬ 
book and entry to a universal mem¬ 
ory bank. It looks as if that's going to 
come much faster than 1 thought. 

I cant really help you choose be¬ 
tween the Model 100, the Model 200, 
and the NEC PC-820L I do think that 
once you've got one, you 11 wonder 
how you lived without it. 

Atari ST 

There still isn't enough software and 
in particular there is no acceptable 
text editor for it, but in my subjective 
opinion, the Atari ST is still the most 
exciting machine of the year 

Whenever 1 say that 1 get flak from 
the Madtibesmen, who descend with 
fire and sword. 'Tou early on trashed 
the Mac because there wasn't enough 
software. Now you're praising the 
Atari before the good software comes 
out," 

There's some justice in that. The 
Atari, for all its merits, has yet to come 
out with a text editor as good as Mac- 
Write. I keep hearing rumors of Word¬ 
Perfect. but whenever 1 inquire, it's 
always Real Soon Now. 

There'd be more justice in the Mac- 
Ttibesmen's views if Apple had sold 
the early Macintosh for a reasonable 
price. Instead, you got to pay two 
grand for the 128K-byte Mac just so 
that you could send Apple $995 for 
the upgrade kit and you still didn't 
have color or a large-enough screen. 
Of course I didn't recommend the 
early Macintosh. 

Nowadays Apple is market-driven 
rather than guru-driven, and its a dif¬ 
ferent story. The new Mac Pius is a 
good machine. On the other hand. I 
just don't see what the Mac can do 
that the Atari ST can't be made to do. 

Certainly the Atari hasn’t caught up 
with the Mac yet. There is some good 
software for the Atari, but not 
enough. Still, some, as we'll see in a 
moment, is so good that you might 
want to go buy an Atari ST just for 
those programs. 

Atari continues to improve the ma- 

[continued) 




“We shall create a computer 
that sets a new standard for 
speed and performance 








The revolutionary 1040ST"^ 
has a sizzling clock speed of 
8 MHz that the competition 
just can't touch. And the 
more speed your computer 
has, the less time you'll 
waste waiting for it to do 
its job. 

It's what you would ex¬ 
pect from a system driven 
by a powerful 68000 micro* 
processor. 

Similarly, the 1040ST de¬ 
livers one Megabyte of 
memory for you to work 
with, which is two to four 
times more than our com¬ 
petitors deliver. 



■ Qatari coiip 


And we've succeeded in 
creating this amazing combi¬ 
nation of speed and perfor¬ 
mance for the incredibly low 
price of just $999. 

Which means the 104CST 
sets new standards for speed, 
performance and price! 

The ATARI 1040ST is at 
your computer retailer now. 


AATARr 



© I see , A tari Corp 

ATARJ and J040ST TM s or r«g TM s of Atari Corp. 


back issues for sale 



1985 

T986 

SPECIAL ISSUES and INDEX 

Jan. 

S4.25 


BYTE '83 - '84 INDEX S1.75 

Feb. 

S4.25 

54.25 

March 

S4.2S 

54,25 

1984 Special Guide to IBM PCs 

(Vol. 9. No, 9) S4.75 

April 

S4.25 

54 25 

May 

S4.25 


1985 INSIDE THE IBM PCs 

(Vol. 10. No, Nj S4.75 

June 

S4.2S 

S4 25 

My 


S4.25 

Circle and send requests with payments to: 

BYTE Back Issues 

PaO. Box 328 

Hancock. NH 03449 

Aug 

S4.25 

S4.25 

Sept. 

S4.25 

54 25 

Oa 

S4.25 

54 25 

Nov. 

54.25 


Dec 

54,25 



□ Check enclosed 

Payments from foreign countries must be made rn US funds payable at a US bank. 

□ VISA □ MasterCard 


Card i _ Exp. Date _ 

Signature _ 

The above prices include postage in the US. Please add S .50 per copy for 
Canada and Mexico; and S2.00 per copy to foreign countries (surface 
delivery). Please allow 4 weeks for domestic delivery and 12 weeks for 
foreign delivery. 

Name_ 

Address __ 

City_State_Zip_ 
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Attention all FX80, FXlOO, JX, RX, & MX owners: 

You already own half of 
a ^at printer 


Dealer 

inquiries 

weicome 




Now for $79,95 you can own 
the rest. You see, today's new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp 
as a daisy wheel. And font switch¬ 
ing at the touch of a button in over 
160 styles, But now, a Dots-Perfect 


upgrade kit will make your printer 
work like the new models in min¬ 
utes— at a fraction of their cost. 

And FX, JX and MX models will 
print the IBM character set, too. 

So, call now and use your Visa, 
MasterCard, or AmerEx. Don’t 
replace your printer, upgrade it! 


chine, and I'm told that not long after 
you read this they'll have upgrades 
like a blitter (a hardware gizmo that 
makes graphics software faster and 
easier to write) and a math chip to 
speed up floating-point calculations: 
but there is still a crying need for 
some pretty basic software, particular¬ 
ly a good text editor. 

There is also some pretty bad soft¬ 
ware out there. 

Antic Software 

Antic is a software distributor run by 
people who like computers. In par¬ 
ticular, they like the Atari ST, and 
they're publishing some great pro¬ 
grams for it. 

They also have some dogs, but I 
don't want to discourage you from 
dealing with them, lust be selective. 
This is a company that sells stuff so 
good you might want to get an Atari 
ST iust to have something to run it on. 

Let's get the deadwood out of the 
way first. Some of their 'entertain¬ 
ment" software, such as Mom and Me 
and Murray and Me. is so corny I think 
i'd throw my Atari away if I knew I had 
to run them. These are computer 
"biotoons," described as "artificial 
personalities—sort of like artificial in¬ 
telligence with a sense of humor." 
What they really are is a ghastly joke, 
and to add insult to injury they’re 
copy-protected, Actually. I guess that 
part is just as well. Antic has some 
other games and gubbage I wouldn't 
recommend. 

That's the deadwood. Now for the 
jewels. 

Antic's CAD-3 D is one of the best 
programs I've seen for the Atari or 
anything else. It's not a "real’’ CAD 
system, in that it doesn't have dimen¬ 
sions and some of the design features 
of professional CAD: but what it does 
have is the ability to do things in three 
dimensions. 

With CAD-3D you can draw an ob¬ 
ject, then travel about as if you were 
riding a camera boom, so that you 
can look at the object from any angle. 
The object and light sources don't 
move: you do. Once you’ve seen all 
you want, you can then rotate the ob¬ 
ject itself. When that happens, the 
light and shadowing change, 

Tb make drawing easy you can 


1 - 800 - 368-7737 

In California: 1-800-831-9772 


g 


Sample of 
tetter with 
Dots-Peifect 


CDots-Pferfect^ 

<j^D resselhaus 


837 E. Alosta Ave., Glendora, CA 91740 Tel; (818) 914-5831 

An upgrade kit for EPSON FX, JX, RX, & MX printers 


Sampie of 
tetter withcxjt 
Dots-PifdeCT 


g 



EPSON IB a tffldflmark oT 
EPSON AmenciL Inc 


Dysan diskettes are the ultimate in quality flexible 
recording media for flexible disk drives. They are 
certified to be 100% error free on-track and 
between tracks. Diskettes are 1 
track as well as between tracks 
missing pulse, extra pulse, and 
modulation. Quality is built into . 
each diskette from the inside out. 

The uftra smooth disc surface is bur¬ 
nished on both sides to promote longer 
media life, longer head and load pad life, as \ 
well as better recording and playback performance. 

And to help introduce you to the Dysan quality 
standard weVe running a special on their diskette 
product line. 




What separates us from our competition? Simply a combination of the best service 
in the industry, highly competitive pricing, and an ever widening range of products. 
Above all we care about our reputation and we are willing to work on a lower margin 
while delivering what others only claim—and we do it all on a day-in day-out basts. 

Every subscriber to Byte will receive 
our New 96-Page Winter Spring 
1986/87 Catalog over the next few 
months. We hope to be your source 
for computer supplies & accessories. 

Now wfth 15 pages of consumer/ 
industrial products. 


Lyben 

compi 


1 




ilk 


1050 E. MAPLE RD. • TROY, Ml 48083 
(313) 569-3440 


WATCH 
FOR 
OUR 
NEW 1986/87 
CATALOG 
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define a shape then “extrude " it to 
give it depth. You can spin objects to 
generate a solid of rotation. You can 
snap points to a grid, connect dots, 
and do many of the things one ex¬ 
pects from a more expensive CAD 
program. 

All this takes place on a small mono¬ 
chrome screen: but when you ve got 
it all done the way you want, theres 
a ’'superview ■ command that gener¬ 
ates the object, in color, for the full 
screen, so you can see it in all its 
glory. One of the items that comes 
with CAD-3 D is Stonehenge (re¬ 
stored). Zoom in close or back off and 
see the whole thing. It's glorious by 
moonlight. 

CAD-3D was written by Tom Hud¬ 
son. the same programmer who did 
DEGAS for the Atari ST That one is 
published by Batteries Included, and 
some of the artwork astonishes 
visitors here. When Hudson did 
CAD-3D. he included the ability to 
save a particular view/rotation of your 
CAD-3D object as a DEGAS file. You 
can then bring up DEGAS and call up 
your object to color it, add text, and 
do whatever you like to make a poster 
or a book page or whatever 

Between them, CAD-3 D and DEGAS 
make the Atari ST worth owning. 

Antic also sells Flash, a communica¬ 
tions program for the ST. I've only just 
got it running. It seems to be about 
as versatile as Crosstalk. I've been 
tempted to set the ST up in a place 
convenient to my desk and use it as 
a major machine just to get used to 
it. What stopped me was the need for 
a good text editor and a communica¬ 
tions program. Now that I have Flash, 

1 only need a text editor. More on 
Flash another time. 

Interestingly, although Antic's ghast¬ 
ly joke programs are copy-protected, 
both CAD-3D and Flash urge you to 
make backup copies and put the 
original in a safe place, 

Amiga and Atari 

if 1 seem a bit more enthusiastic for 
the Atari ST than for the Amiga, there 
are a couple of reasons. One is that 
for all its faults—like the stupid menus 
that drop down whether you want 
them or not whenever you get any- 

{continued] 
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standby UPS 


Power protection for the most powerful micro¬ 
computer systems with peripherals is here, now, with 
the 400 Watt DataSaver. Protect your Investment in 
application software and hardware with reliable, 
continuous power. 90 and 200 Watt capacities and 
international models are also available. 


Cuesta Systems Corporation 


^1985, Made, in U-S.A. 


3440 Roberto Court 
San Luis Obispo, CA 93401 
TLX: 4949381 CUESTA 


Write or cali 805/541 -4160 
Dealer. O.E M inquiries invited 
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where near the top of the screen—the 
Atari’s GEM operating system works. 
AmigaDOS is incomplete, and some 
of its details are a matter of folklore, 
not documentation. If you like to 
amaze your friends, the Amiga is the 
machine: but you may also find that 
AmigaDOS will drive you nuts. 

Not that there isn't some folklore in 
using GEM. i've only recently found 
out how to install things into the GEM 


desktop. At least one key move is no¬ 
where documented. Grr, 

The AmigaDOS defects aren't cru¬ 
cial for users. Most Amiga application 
programs don’t require that you do 
anything with AmigaDOS. Which is 
just as well. 

My main reason for being just a lit¬ 
tle shy with the Amiga has nothing to 
do with the machine or its software, 
it's a good system, and the software 


defects can and will be remedied, if 
not by Commodore then by the user 
community—provided that ^e Amiga 
survives. 

That seems less problematical as I 
write this than it did a month ago. 
Commodore has had its Saturday 
Night Massacre, but the layoffs seem 
to have stopped, and the bankers who 
control the company seem willing to 
lend them more. One good year of 
sales and the Amiga is safe. Com¬ 
modore also announced upcoming 
improvements. 

1 wish them well, it's a good ma¬ 
chine: and as i've said before i like 
the notion that Commodore will drive 
Atari to improve hardware, while Atari 
will drive Commodore to lower the 
Amiga's price: and the whole micro 
community benefits. 

Little Computer People 

Little Computer People is a—1 guess 
you have to call it a game—that runs 
on either the Atari ST or the Amiga, 
I understand there are versions for the 
Commodore 64 and Apple iI, but I’m 
also told they’re less interesting. 

When you run the program, you 
discover that deep inside your com¬ 
puter there's a house, sort of like a 
dollhouse. If you watch that for long, 
a little computer person will appear 
to inspect it. Then he gets his suitcase 
and dog and moves in. About that 
time he turns to the screen and says 
something. Unfortunately, it's un¬ 
intelligible. 

Whatever it is must be interesting, 
i say this because i visited BYTE head¬ 
quarters in Peterborough last week, 
and they had a machine set up with 
a little computer person in it. Stuck 
to the machine was a note threaten¬ 
ing death and destruction to anyone 
who disturbed the computer or 
turned it off. This wasn't kindness. The 
BYTE staff was starving the little com¬ 
puter person. 

It seems you have to feed them: this 
is done from the keyboard. The BYTE 
staff hadn't fed Henry, their little com¬ 
puter person, in a week. At least they 
think they hadn't. As it happens, I 
know two editors who took pity on 
Henry and snuck in to give him some 
food and water. 

Icontmed] 


THE ALTERNATIVE! 


AT 



640K RAM. 6/8 MHZ, 1.2M FDD, F/H Disk Con^ 
troller, 2 Serial Ports, Hi-Res RGB Board w/PR, 
195W Power Unit & Keyboard, Monitor extra. 
Compatibility Guaranteed, FCC/VDE Certified. 
U,S. origin. 



Order Desk lute 

(800) 538-8157 National AK 

(800) 672^3470 Catifornia 
Ask for Dept. 864 

Copenhagen London 

242 54 10 01 640 9130 


til legil 

IfiternfllloDaL, Ifu, 

A COMPANY 


1435 McCandless Drive 
Milpitas, CA 95035 
(408) 263-3300 
TLX 501422 HIT 


Nurnberg Paris 

0911 333923 (1)45974529 


SAM 3001 AT is a tradeinark of HiTech international Inc. 
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CM-1380F 

EGA campatFbEc 13" 

Resplfi^ph rnpriktorr*^ 
G4 . i 

with e4p X 350 
lines.^fesokttiDn. 





TATUNG MONITORS. 

We want to be number 1. 
That means we have to have 
a better product. 

We do ■ Better, brighter image quality. Compatibility. 
The best value you'll find. A guarantee you’ll never have to 
use. And choice...the chance to choose the monitor that 
meets your needs precisely. That’s what it takes to be 
Number 1. That’s just what Tatung offers. 

No one gives you a wider range of monitors to choose from. 
No one offers more quality, more value, and service. That's 

Tatung Quality Monitor Peripherals more Computer 

systems show their stuff on 
Tatung Monitors. For complete 
details and specifications, 
simply send us your business 
card, or call Angela Liu toll free: 
1-800*421-2929 (Outside CA) 
(213) 979-7055 (In CA). 


8t Accessories: TEGA-22 card, Cable-70, 
12"MB-12 and 13'MB-13 tilt & swivel bases. 





Inquiry 333 for End^IJsers. 
Inquiry 333 for DEALERS ONLY 


Tatung Company of AmericUt Ihc. 2850 El Presidio St-, Long Qeacht CA 90S10 
In Northern California Call: Tatung Science and Technology, Inc., 708 Charcot Ave., San Jose. CA 95131 (408) 435-0140 
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Ken Sheldon, my long-suffering 
technical editor at BYTE, says Little 
Computer People is the equivalent of 
turning your computer into a Lava 
Lamp. I expect he's right. 

Reflex and Reflex Workshop 

Most small-business people I know 
just sort of muddle along. They know 
they're wasting money, and they 
ought to keep better records to show 
them how to save: but there's never 
time to set up a system because 
there's just too much else to do. If 
that's your trouble, help is at hand. 
Borland's Reflex and Reflex Workshop 
can probably solve your problem. 

Reflex was the first "outside-devel¬ 
oped" program published by Borland 
International. For the few who don't 
know, it's a database manager for IBM 
PCs and clones. Actually, it's more 
than that. Reflex will take data from 
other places, like Lotus 1-2-3. dBASE 
11 and 111. and PFS files; reorganize it; 


and issue reports. The program is 
something like what you'd get if you 
crossed a spreadsheet with a good 
programmable relational database. 

Like all Borland products. Reflex 
comes with a thick book that explains, 
in great detail, just how to use the pro¬ 
gram. It also mates suggestions for 
applications. The book is complete 
and darned near worth the price of 
the program. 

The result is something so easy to 
use. and so bulletproof, that one ma¬ 
jor publisher, Jim Baen of Baen Books, 
uses Reflex for all his accounting: in¬ 
ventory. keeping track of author 
royalties, foreign rights, sales and 
returns—the whole panoply of the 
publishing business. He does the cal¬ 
culations with Lotus 1-2-3 and uses 
Reflex to generate specialized reports 
that can track author sales, perfor¬ 
mance of cover artists, and the like. 

The interesting part is that although 
he's using only Reflex and a PC. and 


has a very small administrative staff, 
he's selling as many books as many 
larger publishing houses. Moreover, 
the larger houses use big mainframe 
computers and employ dozens of 
people to foul up their records, and 
thus have unhappy authors, while [im 
has one of the best reputations in the 
business. 

i wish my other publishers would 
discover Reflex; and of course it's 
useful in other businesses. I can say, 
unequivocally, if you use a PC much 
at all you should know about Reflex. 
Sooner or later you'll have an appli¬ 
cation, 

if that weren't good enough, there's 
Reflex Wbrkshop. Reflex does the job; 
Workshop shows you applications. 
The 400-page book that comes with 
Workshop has sections on creating ac¬ 
counting systems: inventory control: 
business expense reports; real estate 
management; production, operation, 
and quality control: and just a whole 
bunch of other stuff. lust reading this 
book can help a small business 
manager, The included disk contains 
Reflex templates for everything from 
schedule management to generating 
form letters. Between them. Reflex 
and Reflex Workshop may be the best 
bargain in software today. Highly 
recommended. 

WINDING DOWN 

I'm late with this, and probably over 
my space budget. The computer book 
of the month is Chris Devoney's Usin^ 
PC-DOS (Cue Corp.. !986j. This is the 
best DOS book I know of. It covers 
everything and has lots of examples. 

I should be home all next month, so 
maybe I can write some science fic¬ 
tion. Of course, General Graham is try¬ 
ing to involve me in setting up a 
graduate Space Academy, but maybe 
! can fob off most of that work on 
someone else, 1 probably won't, 
though. ■ 

lerry Pournelle ufetcomes readers' comments 
and opinions. Send a self-addressed, stamped 
envelope to ]erry Pournelte, do BYTE, One 
Phoenix Mill lane. Peteroborouyh. NH 
03458, Please put your address on the let¬ 
ter as well as on the envelope. Due to the high 
volume of Idters. lerry cannot guarantee a per¬ 
sonal reply. 


Items Discussed 


AuToSwriCH EGA Card . 
Color/Mono Card *. .. 
Hi-Res Graphics Card ., 
Paradise Systems Inc 
217 East Grand Ave, S 
San Francisco. CA 94080 
(415) 588^6000 


CAD-^SD .. .$49.95 

Flash.__$39,95 

Antic Software 
524 Second St. 

San Francisco CA 94107 
(415) 957-0886 


Citizens Advisory Council Report 

..$10 postpaid 

L5 Society 
1060 East Elm St 
TUcson. AZ 85719 


EGA Paint.$79 

RIX Softworks 
18552 MacArthur Blvd. 

Suite 470 
(714) 476'8266 


Little Computer People, .$35-$50 

Activision 

P.O. Box 7287 

Mountain View CA 94039 

(415) 940-6044 

NEC Multisync Monitor .$899 

NEC Home Electronics [U.S.A.) Inc. 
Personal Computer Division 
1401 Estes Ave. 

Elk Grove Village. IL 60007 
(800) 323-1728 

Orchid EGA..$495 

Orchid Technology Inc. 

47790 Westinghouse Dr. 

Fremont. CA 94539 
(415) 4908586 


Reflex .. $149.95 

Reflex Workshop .$69.95 

Borland International 
4585 Scotts Valley Dr. 


Scotts Valley. CA 95066 
(408) 438-8400 

Tandy Model 200 __ $799 

T^ndy Corporation 
1800 One Tkndy Center 
Ft Worth. TX 76102 
(817) 390-3011 


$599 

,$245 

$299 
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The Prentice-Hall Pers o nal Computer B o ok Club sh ows you h o w to 

Get the Most FnNn Vbir invf PC 



How can you zero in on those exceptional PC books 
that can make your job easier and more rewarding? 
Whether the PC is new to you, or you’re busy modify¬ 
ing programs to suit your needs, you can count on the 
experts at the Personal Computer Book Club to offer 
you their choices from among the newest and best 
books from every leading publisher. We skim the cream 
right off the top, bringing you well-written, timely and 
comprehensive books on using your IBM or com¬ 
patible to its full potential. 

Start with the new edition of INSIDE THE IBM PC for just S4.95 

Enjoy Peter Norton’s updated INSIDE THE IBM PC 
for just $4.95 (plus shipping, handling and applicable 
sales tax). This lively 340-page bestseller by the best- 
known independent authority on the subject takes you 
on a tour of your PC, revealing how it works, what it 
can do and the mysteries, secrets and wonders of every 
model IBM PC. Review the basics and move on to 
master your microcomputer. 


Both essential hooks are yours, PLUS: 

TREMENDOUS SAVINGS. You save $32.95 on this 
special introductory offer, and keep saving 20-35% 
on every book thereafter. 

SUPERIOR QUALITY. Each book is a publisher’s 
original edition, carefully selected by computer 
experts who know the field. 

THE CONVENIENCE OF SHOPPING BY MAIL. 
Every 3-4 weeks, you’ll receive the PCBC Bulletin 
describing the Main Selection and Alternates. If you 
want the Main Selection, do nothing and it will come 
automatically. For an alternate selection (or none at 
all), mark your preference on the reply card and return 
it by the date specified. You'll always have at least 
10 days to decide. 

As a PCBC member, you are only obligated to pur¬ 
chase an additional 3 books during the next year, and 
may cancel at any time after that. 


Get a FREE BONUS BOOK with trial membership. 

We’tl give you the $15.95 GUIDE TO LOCAL AREA 
NETWORKS as a free gift, just for trying the Personal 
Computer Book Club. In non-technical language and 
clear illustrations, this comprehensive book teaches 
you how to set up a Local Area Network, no matter 
what size your business. You’ll learn; 

• what a Local Area Network is 

• how to determine when you need one 

• how to set one up, and solve cabling problems 

• the differences between Star, Ring and Bus 
networks 

• how data is sent and managed, and errors 
controlled 

• interfacing with different networks 

• security considerations 

• the commercial availability of network hardware 
and software 


Card missing? Write to: Personal Computer Book Club, 

A Prentice-Hall Book Club, P.a Box 442, West Nyack. NY 10995 

^-SEND NO MONEY!-n 

H Personal Computer Book Club 
A Prentice^Hali Book Club 
RO, Box 442 

West Nyack, NY 10995 

I YES, please rush me INSIDE THE IBM PC and GUIDE TO 
[ LOCAL AREA NETWORKS for 10 day free trial If not 100% 

I sattsfied, I’ll return INSIDE THE IBM PC and owe nothing. The 
j GUIDE is mine to keep, free. Otherwise, HI pay just $4.95 (plus 
j shipping, handling and applicable sales tax, which are added 
[ lo all shipments) and agree to purchase 3 more books during 
I the next year, according to the terms of this offer (Not valid 
< without signature-) 

f Signature._ 

I Name____ 



ppentk^-hall 

personal 
^foompater 

BCXXOUB 


Address____ 

City/State/Zip______ 

For new members only, in the Continental USA and Canada. 
Subject to acceptance by PCBC. 
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NOTHING DOWN. 


Even the best of personal computers 
can have a bad day. Blackouts happen. 
Usually at the worst possible time. 

But power interruptions don’t need to 
be business interruptions. And lost power 
shouldn’t result in lost data. Not with the 
POWERMAKER* Micro UPS from Topaz. 

Designed specifically for hard disc and 
critical-use business systems, Powermaker 
Micro UPS ensures a continuous supply 
of smooth sine wave power even during 


a total blackout. 

And there’s more. Powermaker Micro 
UPS also removes spikes and other 
error-producing transients from incoming 
power, protecting your PC’s sensitive 
circuitry. 

So, if your PC needs a little help once 
in a while, give it Powermaker Micro UPS 
protection. For nothing down. Call us 
today at (619) 279-0831, or contact your 
local Square D distributor. 


TOMtZ 
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A C C O R D I N^^^ W E B S T E R _ 

68000 Wars: Round 3 

BY Bruce Webster 


It's late luly as I sit and write 
this; later, in fact, than it 
should be. However, the 
minor distraction of having a 
new wife and five more kids 
has slowed me down a little, 

Did I mention that we're 
moving to a new house in a 
week or so? One with a few more bedrooms and (hallelu¬ 
jah!) a private office. That should boost my productivity 
a little. 

In the meantime. I’m sitting here in the family room, sur¬ 
rounded by computers (all of which are turned on, of 
course) and hoping that the oft-voiced rumors about 
ionized radiation from CRTS are just that: rumors. What 
have 1 got here? Four flavors of Macintosh: the original 
Mac, a Mac Plus (on loan from Apple), a HyperDrive 2000 
(on loan from General Computer), and a Prodigy 4 (on 
loan from Levco): two flavors of Atari ST: a 520 (from 
BYTE) and a 1040 (on loan from Atari); one Amiga (again, 
from BYTE): and one Compaq (my own). 1 also have an 
Apple lie, but it’s up on the university campus right now. 
Out of all the computers here, the Compaq is the only 
non-68000 machine and, incidentally, the one I’m using 
to write this column. That might somehow be significant— 
but I doubt it. It probably just means that I’m too com¬ 
fortable with NewWord 3 (a WordStar clone) to change. 

So what’s on tap for this month? Thue to form, I ran 
benchmarks on the four Macs, giving some real com¬ 
parisons. I’ve got a look at some development software 
for the Atari ST and the Amiga, including a nifty 68000 
assembler. I’ve also been playing with a beta copy of the 
Uirbo Pascal compiler for the Mac and will have a brief 
report on that. 

THE Macintosh Plus 

Well, Apple finally convinced me to upgrade the Mac 512K 
to a Mac Plus, which I did with some trepidation. 1 had 
heard numerous warnings about software incompatibili¬ 
ties, and such turned out to be the case. Right off the bat, 
I had to call Personal Computer Peripherals Corporation, 
the folks who are still graciously lending me a MacBot- 
tom hard disk, to get new boot software. You see, the Mac- 
Bottom used to turn itself on automatically by sensing the 
-f- 5-volt line in the serial port when you turned your Mac 
on. Apple, of course, dropped this line from the new serial 
ports on the Mac Plus. The new start-up program arrived 
quickly from PCPC and worked wonderfully. Better yet, I 
found I could partition the MacBottom into volumes that 


used the old Mac filing sys¬ 
tem and the new hierarchical 
filing system. So I now have 
one 10-megabyte HFS vol¬ 
ume and several 1- to 2- 
megabyte MFS volumes. 

Second, 1 discovered that 
some of the Mac software 1 
had purchased more than two years ago (when I bought 
my original Mac) no longer worked, or worked erratically, 
on the Mac Plus. This included Microsoft Word (version 
1.00), Multiplan (also 1,00), Dollars and $ense, and a few 
others. Sarah Charf at Microsoft graciously sent me a 
review copy of Excel to replace my rather antiquated ver¬ 
sion of Multiplan, but I have yet to receive an upgrade 
to Word, which has really limited my use of the Mac for 
word processing. On the other hand, most of my more 
recently acquired software works just fine, and it’s nice 
having the 1 megabyte of RAM and the 800K-byte disk 
drives (along with the MacBottom hard disk). 

Am I glad I traded in for a Mac Plus? Well, yes. Overall 
performance seems to be much better, I like the extra 
RAM and disk space, and it's nice to have the most re¬ 
cent model. Tb quote Oliver Wendell Jones (from "Bloom 
County’’); "Hackers, as a rule, do not handle obsolescence 
well.’’ if I were to buy a Mac off the shelf today, I’d get 
a Mac Plus. 

Macintosh Upgrades 

TWo firms. General Computer Company and Levco, are 
competing head to head in turning that little beige toaster 
on your desk into a high-powered workstation. Both up¬ 
grades—the HD 2000 from GCC and the Prodigy 4 from 
Levco—were shown at the MacExpo in San Francisco last 
spring (where I reported on them). Now both units are 
close to shipping, and both firms have been kind enough 
to lend me beta units for evaluation. 

General Computer Company is famous for having 
brought out the first (and for a long time the only) inter¬ 
nal hard disk for the Macintosh, the HyperDrive. While 
reviews for the HyperDrive have been mixed (see Gregg 
Williams's review in the December 1985 BYTE), GCC has 
still been able to capture a large share of the hard disk 
market for the Mac. However, growing competition has 
Induced GCC to look at enhancing its product line, and 
the result is the HD 2000, 

{coKtm^d} 

Bruce Wefoter, a consulting editor for BYTE, can be reached do BYTE. 
P,0. Box 1910, Orem, UT 84057, or on BIX as bwebster. 


The bout resumes 
again as Bruce looks at four 
flavors of Macintosh 
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ACCORDING TO WEBSTER 


Table I: Benc(\marh for four versions of the MsciHtos/i, 


usm0 a program writlm m 

TML PiJscflL All figures are 

times seconds, unless otherwise indicated. 


Mac 512K 

Mac Plus 

HD 2000 

Prodigy 4 

Performance 





sieve 

4.8 

6.7 

4.3 

1.2 

matrix 

5.9 

7,6 

4.8 

1.6 

sort 

9,4 

12.6 

8.6 

2,6 

FLOPS 

1576 

1468 

4651 

10,460 

(floating-point ops/sec: add, subtract, multiply, divide) 

Graphics 





vertical lines with skew: 




0 

12.1 

12.9 

12.4 

4,8 

1 

184.8 

87.2 

828 

240 

20 

185.6 

87,2 

83.1 

24,0 

100 

186.0 

86.8 

83.9 

23.9 

horizontal lines 

with skew: 




0 

3,0 

3.4 

3,2 

1.0 

1 

7.2 

5.6 

5.4 

1.6 

20 

23.8 

12.9 

12.6 

3.7 

100 

937 

43.8 

42.5 

12.1 

rectangles 

23.8 

17.8 

17.4 

9.1 

circles 

18.3 

9.4 

9.4 

2.8 

windows 

13.6 

14.4 

13.9 

4,4 

text 

16.6 

12.9 

11.7 

3,2 

I/O—Floppy Disk 

(128K-byte file in 512'byte blocks) 


write 

40.5 

14.1 

12.1 

6.7 

read 

7.3 

78 

7,8 

5.8 

random 

50.9 

37,3 

36,6 

34.5 

I/O—Hard Disk (128K‘byte file in 512-byte blocks) 


write 

— 

5.4 

5.0 

6.9 

read 

— 

4.3 

2.8 

6,4 

random 


22.2 

8.1 

8.6 


Table 2: Some C benchmarks for the four 


giving floating-point operationslsecond (FIjOPS), 


whetstones/second (WHETS), and Dhrystonesisecond 

(DHRYS), 






FLOPS 

WHETS 

DHRYS 


Mac 512K 

1476 

7973 

991 


Mac Plus 

1344 

7278 

772 


HD 2000 





regular 

4103 

48.504 

1106 


HD special 

15,801 

130,719 

-- 


Prodigy 4 





regular 

9758 

105,820 

3201 


HD special 

45,467 

271,493 

— 


P4 special 

48,077 

466,750 




The HD 2000 consists of an internal 20'megabyte hard 
disk, a 1.5-megabyte increase in RAM, a 12'megahertz 
68000 processor (to replace the Mac's), and a 68881 
floating-point coprocessor (to speed up number crunch¬ 
ing). Like the original HyperDrive, all this fits within the 
original Macintosh case, putting a lot into a little footprint. 
The system boots up from the hard disk automatically on 
power-up, so you don't have to go through any special 
procedure. A disk cache and a RAM disk are automati¬ 
cally created according to configuration information that 
you can modify using some of the system software, 

The hard disk is organized into “drawers" that can be 
mounted or dismounted via a special desktop menu 
(which itself is installed using a desk accessory). Unlike 
some hard disk systems that partition the available disk 
space into fixed chunks, the drawers expand and shrink 
in size to accommodate the files they contain. It's possi¬ 
ble to assign a password to a given drawer, allowing only 
authorized users to access it. 

The strength of the HD 2000 appears to be the system 
software, which allows great flexibility in allocating space 
on the hard disk and in configuring the system to suit your 
purposes. The drawback—as we'11 see in a little while~is 
that you don't get much of an improvement in perfor¬ 
mance. 

As I have said before, the Prodigy 4 from Levco is for 
power freaks only. Though the price has come down about 
$2000 from what Levco was quoting last spring, $7000 
is still a lot to pay for an upgrade to a $2000 computer. 
But what an upgrade! For your bucks, you get the follow¬ 
ing; a 16.67-MHz 68020 processor, a 68881 math copro¬ 
cessor, 4 megabytes of RAM using 1-megabit chips, and 
a 20-megabyte hard disk. This turns your desktop Mac 
into a machine that appears (by the benchmarks) to run 
rings around a VAX-11/780, 

If system software is the strength of the HD 2000, it's 
the weakness of the Prodigy 4. The current boot sequence 
is awkward, though it apparently will be improved in the 
next Prodigy ROM revision. Configuration software is not 
particularly powerful nor flexible. Obviously, the folks at 
Levco have got to put more time and effort into this. 

Now for the good stuff: benchmarks, Tbble 1 shows the 
results of running my benchmark program (written in TML 
Pascal) on a Mac 512K, a Mac Plus, the HD 2000, and the 
Prodigy 4. All but the Mac 512K had the new ROMs and 
the latest System and Finder. The overall winner is the 
Prodigy 4, usually by a wide margin. Note a few interesting 
trends, On straight performance benchmarks, the Mac 
512K beats the Mac Plus, though I have no idea why. On 
the graphics, as reported a few months ago, the Mac Plus 
easily outperforms the Mac 512K, but the HD 2000 bare¬ 
ly improves upon the Mac Plus. The Prodigy 4, on the 
other hand, beats the Mac Plus and the HD 2000 by a 
factor of two to four in performance and graphics and by 
almost a factor of two in some floppy disk benchmarks. 
However, the Prodigy 4 hard disk is slower than either the 
HD 2000 drive or the MacBottom on the Mac Plus. 

Thble 2 is a clearer indication of power differences. Three 
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Now 

Available! 


SHARE niflVTERS 
AND SUFFER PRfflir JOBS 
WITH ONE VERSATILE UNIT 


automatic. Again, you perform 
your noniial print operation and 
are connected to the next 
available printer on a first-come- 
first-serve basis. Print Master 
will send data to all printers 
simultaneously to keep your 
printers running at full capacity* 

If you are sharing several 
diiferent printers, such as a 
laser-jet, a dot matrix and a 
plotter, and you wish to select a 
specific printer, you do your 
normal print routine and also 
send a printer select code (which 
you can define yourself) before 
the first characters of your data* 
The data is then routed to the 
selected printer. It's that easy. 

PARAUEL, 
RS-232C0R 
RS-422A MODELS 

706A (6 parallel ports), $795 
706C (6 serial pons), $795 
708C (8 serial ports), $895 
7IOC (10 serial ports), $995 
706D (4 paiallel/2 serial), $795 
7060 (6 paralleI/2 serial), $895 
706E (4 serial/Z parallel), $795 
7D8E (6 serial/2 parallel), $895 
710E (8 seriai/2 parallel), $995 
708F (4 seriaI/4 parallel), $895 
71 OF (6 serial/4 parallel), $995 
All above models have standard 
512K buffers* 

Additional 500K buffer, $249 
RS422A for distances up to 
4,000 feet now available on 
some models. 

WANT DETAILS? 

Call or write BayTech at P.O. 
Box 387, Highway 603, Bay 
Saint Louis, Mississippi 39520, 
USA. Telex 910-3334618. 
Phone 601-467-8231 or 

800 - 523-2702 


Typical 

application using 
the Model 710C 


Print Master from BayTech is 
an intelligent printer controller 
that connects between your 
computers and printers* It allows 
you to share one printer 
automatically, contend for 
multiple printers automatically, 
or switch between several printers 
by sending a simple code, not 
by changing cables. Plus, Print 
Master’s generous built-in buffer 
spools data until your printers 
can receive it. 

Because Print Master is a very 
flexible device, you can set it up 
to fit your application, even if 
your application changes. 


YOU SET UP 
THE IN-OUT PORTS 


You configure Print Master's 
pori3 for any combination of 
printers and computers by 
answering questior>s from easy-to- 
follow menus. For example, 
with the ten port Print Master, 
nine computers can share one 
printer, eight computers can 
share two printers, seven 
computers can share three 
printers, and so on, to one 
computer which can share nine 
printers. You can also menu-select 
the disconnect time-out, form 
feeds, etc. and on serial models, 
the cordiguration of individual 
ports to translate for printers 
and computers usmg 
different configurations. 


512K OR ONE MEGABYTE 
BUFFER KEEPS YOU WORKING 
INSTEAD OF WAITING 


Since Print Master can accept 
data faster than your printer (up 
to 19*2ICB serial or 5,000 
characters per second parallel), 
you can send a print job to 
Print Master's standard 512K 
buffer and then go on to another 
project. AH users connected to 
Print Master can send data to 
this common pool buffer, and 
they can be doing it 
simultaneously, even if no 
printer is available. Data is 
stored tn the buffer 
until it can 


be sent on a first-job-in first-job- 
out basis to the selected printer* 
If you need more memory than 
512K, Print Master is optionally 
available with one megabyte 
buffer* 

If several users are sharing 
one printer, printer sharing via 
Print Master is completely 
automatic* There are no codes 
to send* You simply perform 
your normal print operation* If 
you are sharing several identical 
printers, connection 
is also 


BayTech 


Print Master 7T0C 
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AT LAST: Professional 
Typesetting Capability 
For PC Users 

With PCTfeK^" — the best-selling full 
implementation of Professor Don Knuth’s 
revolutionary typesetting program 

FINEST Typeset Quality Printing From: 
dot matrix 

/ On 

a^i 

V <^rnl 

WIDEST Range Of Output Device Drivers: 

• Epson FX, LQ • HP LaserJet* 

• Toshiba • Apple LaserWriter 

• Corona LP-300* • APS-5 phototypesetter 

• Screen preview, with EGA or Hercules card 

MOST COMPLETE Product Offering: 

PC (not copy protected) includes the following: 

• Our specially written PCl^ Manual, which en¬ 
ables you to start using right away. 

• (Custom “macro packages” that provide formats 
for letters, niamials, teclmical doeuinents, etc. 

• The document prejjaration system, a full- 

featured macro package for preparing articles, 
books, reports, etc*, and User’s Manual. 

• developed by the Amer, Math. Society 
for professional mathematical typesetting. 

Site licenses, volume discounts, and interfaces to 
PC Paintbnish, PC Palette, Fancy Font and Fontrix 
are also available. 

PRICED FROM ONLY $249.00! 

(Printer drivers and Int(Effaces additionaL) 



laser 


phototypesetter 


atnn / 


/“ 


dx 



Laser printer, 
fonts & software 
from $2995*00 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512K RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet, and Corona require additional interface boards. 

For more information call or write: 

Personal 'IfcX, Inc. 

20 Sunnysidc, Suite H, Mill Valley, CA 94941 (416) 388-8853 

This axl, with space for the photograph, produced by PC T^jX. 
Typeset on the Epson FXSQ, the Corona LP-300 laser printer, 
and the Antologic APS-5 photo typeset ter. 

T^;X ia a tradeimark of the American Mathematical SDciety. Manufac- 
tureru" product names are trademarks of individual ruanufacturers- 


ACCORDING TO WEBSTER 


different programs were involved here: a floating-point 
benchmark, a Whetstone benchmark, and a Dhrystone 
benchmark. All were written in Mac (Consulair) C, and 
three versions were produced; a "generic" version for any 
Macintosh; a special version for the HD 20(X) (labeled "HD 
special”}: and a special version for the Prodigy 4 (labeled 
‘'P4 special”). The last two were produced using Mac C 
compilers specifically designed for each of the two ma¬ 
chines. What’s interesting is that the Prodigy 4 is (by 
deliberate design) able to run code specially produced 
for the HD 2000, but the reverse is not true. Furthermore, 
the Prodigy 4 runs the HD 2000 code two to three times 
faster than it runs on the HD 2000. As for the "VAX-on- 
your-desk” claim, note the Dhrystone benchmark for the 
Prodigy 4: 3201 Dhrystones/second. According to the 
source file for this benchmark, this exact same program 
runs at a clip of 1612 Dhrystones/second on a MicroVAX 
[| and 2083 Dhrystones/second on a VAX-l 1/785. Not too 
shabby. 

Would 1 recommend either one? In both cases, the issue 
is price/performance: that is, does the increased perfor¬ 
mance of the machine warrant the price? It probably 
doesn't for the HD 2000; even with the boost in floating¬ 
point calculations, there just isn't a sufficient increase in 
power to make it worth the price. The Prodigy 4 is simply 
out of the reach of most of us. On the other hand, for 
engineering and scientific firms looking to put high- 
powered workstations (like the MicroVAX) on individuals' 
desks, the Prodigy 4 can seem like a real bargain. Especial¬ 
ly since the folks at Levco claim that they will be shipping 
UNIX for it by the time this sees print. Given a choice of 
one or the other, I’d choose the Prodigy 4—but 1 couldn’t 
afford to put out the bucks for either one. 

The I040ST 

As ) mentioned last month, an Atari 1040ST finally showed 
up at my front door, and I like it iust as much as I thought 
1 would. The 1 megabyte of RAM is great, TOS in ROM 
is great, the built-in disk drive and power supply are great. 
Given the development software that has shown up (dis¬ 
cussed below) and the ST books from Abacus (discussed 
last month). I'm having a wonderful time writing code on 
the machine. I also got 'TOS in ROM for the 520ST, so now 
I’ve got two useful ST systems around the house. Right 
now. the 520ST is mostly occupied by my children, who 
spend vast amounts of time playing Time Bandit, Major 
Motion, and Mudples, all games from Michlton Industries, 
(And I must confess that I've put in a few hours with Time 
Bandit and Major Motion myself.) Anyway, look for some 
Mac/ST/Amiga/IBM PC benchmarks in an upcoming 
column. 

Megamax C for the ST 

! finally—finally!—have a decent C development system for 
the Atari ST; Megamax C. Hippo C came and (mercifully) 
went: DR/Alcyon C was a pain to use and poorly docu¬ 
mented: and I have yet to get my hands on a copy of Lat¬ 
tice C. Given Megamax C, I’m not sure if 1 really care to. 
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The American 
Success Story: 



a time, America lead the world in htnovoHoa, 
and manufacittring with names like 
and Bell. . . 


$1125 


* Made in V.SA. 

* A reputable numufacturer 

* Service in V.SA. 

* Uses the latest version of Intel parts 

* 48 hours bum-in 

* Same dav shaping 


$1495 


INC 


'i AT Inc. Model 1800 out-performs Ihe JoreigfiAT-Compaiiblemadtittes 

PRICE .. .QUALITY.. .PERFORMANCE 


10 MHz, zm wM Mate 
SI Rating 1L7 (vmfon 3-00) 


aim AT 


features: 

* 6/S/m MHZ, wMh 8 MHZ CPU 

* lOMHz option ami^k 

* 1 MB of inboard memoj}^ (with 312K standard) 

* 8 I/O expansion slots 

*12 M >e 

* 193 watt power supply, nOV/220V simtcbable 

* Toudi iype keyboard 

* Fulfy conipaiihie BIOS {uniften in USA.) 

* Pull documentation, (percdmn manual mtb binder 

* Putt one year warranty 

Dealers and Corporate niquires are mlmm^ 


46707 Fremont Bouievard, Fremont CA 94539(415) 490-2201 
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Runs Xenix 

Auto Cad 
mWLl NETWORK 
MUm TASKING 


* 4H ItfnftTi Hum in 

^8/6 MHZ m^tZCPnOf^p 

l2MBFki{>fri'lMr 

* J95W Ptnivr SUffth’ 

'* * Tmrh-f}f>f Kiyhtkml 

' Ml)' Ciimfi&fihk BM. Kniim m HUA 

* W D. Hard Dij±/FI(ipf^^ Di,^ ffmtmlltfr 
*5J2Kmt liXpemdUf} I ,m 

' CliKk/CaMetr tiilb Batlt>fy' Bot'kjip 
thtiii iRMAT 

* FuH [brnfiJ^Malkm and MmtUid 


SAME DAY DEUVERY 

$1125 

MADE IN II.SA. 

NOT A FOREIGN COPY 


smKfDmrsA 

Enrndal Warraiilx mtilliiile 


FRFJl 





FuHf conflgtined and le»ted 
ffiT your system requirements 


O wm MMB 6m l/'2 Ht 

□ wm 2mfB Siviftinr jm^^Ptiii m 

□ CW. HasK- 
n DOSS ! 

n m2B7HWHZ 

□ H02H7 $ %mr/ 


' Otn^ I rtif Lmiint Warr/im 
’ /JiYiAw and Corfamh' iff)' 
Di^naffi: antdahk 


SSS5 

$549 

m 

$85 

$225 

$m 


'-mim 


CLITB CT Color AT compatible sy'stem 

’ Btim Sysfm fv ahotr yh -g 

' Pins Ciifar Dispk] ■ iw/ and mlw mmidrr Ik 1 % Aj U 

* Mh' ^viTTw^/i' tmi iedrd nn imiaHaditri 


CHIB CT Mono AT compatible system 

* Basii' ayssrtti m describivt sbitir 
phis MnnfK'hnmu^ DispiiD' ford and IBM 
cftinhiy Afmfxbmtm* mfinirar 

<TilB fiGA Color AT system 


$1499 

$1995 


iBMQUALrry 
MONO-MONITOR 

IBM 
Color 

$545 

* 12 " screen 

' N(mstar(' 

' HOO y SSO mnfi/fkjn 

Oftf/rfiral $138 



EGA MONITOR 



UNIVERSAL DISPLAY 
ADAPTER 


Mad' in fiSJ 


$248 


' Mmo Dup/^' HnrifA^ Pnnipal/Me 
' !SS (Olumm lai. m/nr nr n/rmo 
* Parallel pnrf 

' One Yivr IMIied Watrmiy 
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MEMORY SHORT CARD 



il 


CLUB 576 (fnrPC. Mfahlel 
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\Shorf6im! 
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^Stifbiane Mad^fiirSA. 


*646x350 
*640xm 
*t:amjda^ 
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$480 


i;2 COLUMNS 
HERCULES 


$99 


* Prinier Prirf 

* Mtim'hrnme flrafihk's 
' StifOtWP Stfik'bithle 
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MINI I/O for PC/XT 
AT Version available 
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' .'^iffiiwe 
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' Paralki Fart 
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NEC MULTISYNC 



■rW/.v56ffl’ 
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' BI2A. POA PflA ^ 


6-PAC COMPATIBLE 


CLUB 384 (/fir 

* B384R Mmfit)" 

* f 'M/(M-miar 
*PtmilMl^irt 

* Stridl Ihrf O O 

' dame f^ai and .viftimn' 

*pfX class fi' approi^d ^ 


CLUB EGA GRAPHIC CARD 


Qtmnfib' ddentmis aniHahle 

' Puily IBM umipafftfle 

* 16 ifdars A ri>siPifimi 

* 25(4iB f'iden mi<miiD' 

* bhifis minrmtma dssfday 
' Pmillel Mi 



Made m U SA 
dmaplies ntU} FCC 


$249 


CLUB TURBO 



$399 


*11'/ !2P$C RAM 

■ Rnm 7 times laskr Pan K rjr 
lasier Pan dx t^t AT. 

* Runs 89287 inaihpmcmiir in 5MHZ 
iir mm speed 


HIGH CAPACrrV DRIVE 

$13951 


BOMB 

25 ms Access time Of 

' With softn-m' ClAI 1 

"" Mamiat VtflJjlj 


AT MEMORY CARD 



Manner's Choice 
AT-Hiiltlfiinct)on Card 


$155 


CLUB 3000 

* .Vfj hot'k 

* jpti'l itPfnvsiftf^ 

* msmRAM tinps 

' Offe Yixir f.tmitiii Warrant)' 

* PRC ciasi; H ' apfimifed M/idt' in t( 



nMHZATMuttiJundmt 
Made in U.SA 


WW$179 

' 0 2MH Mman 

* !2BK hnyemimt mn^ 

* 2 serial part f! fplina} 

* ftame part 

' Seif tnstaliittitig saftwafr 
*Ransa/IZMHZ 


FLOPPY DISK DRIVE 


XT POWER SUPPLY 



•JlSlW 

' Ihabk (knsfp' 

* [kntbte desnip' 

* Half het^hl 

* JTAC/HfITSIf i ftO 

' ISM gm' twAjr extra 



MICROSOFT 
COMPATIBLE MOUSE 


PRO KEYBOARD 



W^i^- 


■•s 


Cnrt^lm letthfCd 
*Reliahte 

* 735W 

* Dlmi teplacment ^ ft 

' One Year Urntted Warnfat)^ OO 


' 200 DaWiWb 

* 3 Bifilons/hufli in MfiTapnH'essor 

* Wnrli tiifh Attia-fdid 

* Mfjust'li'ltb DR KMX ; 



5151 


* AT St}4e Kiybaard ir/LED 

* sepftrntr hvmtTle 
<- Rtirst'r kei'pad 


$88 


DATA SWITCH MASTER 



' Share me pnnkx tn' 4 iwnpnteni or 
! cvmpfitcr ta 4 printers 
* Printer Sfmkr far IP^ ^ ft ft 

‘Cam'fnchidtni ipOO 
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FAST HARD DISK 
FOR PC/XT 
AND COMPATIBLE 

m.'i 

* Atiitf Hmi 

* Hnfft/mm Hitrd inak 

* 4^' ffi'iTffjir mm fmt' 

* WcSfcvj/ DiftHiif rmimfkr 

' mi Matmi m lmitii 


Q J50WIB H:ird IMsk ,'Miifrt5Wn SeSfipJie ^0^ 

D .^OMH Hard Disk Suh^TafTn Sen^taic 
□ 40MB Hand Dii^ .Sijbsistcm SrasatP f available now) 



tMTJtm 

im 

$m 


i 7 S 9 

$m 

S9S9 


EVEREX Modem-Hayes compatible 



ill US^t *m: riKf 


' Mt fiiiiym OmmuJiktiiitm .Stifiuw^ 

* iiaij tmiiMjIm'iT 

* LxcHimi fm ixmfi <ulh 

* Ymr Imiied Wtimin^' *2400 Baud 


$128 


Hi 


CAU 


CLUB XT Fully IBM XT Compatible 


‘ftmcpif, 4.VMm 

' 756K Sfmdm-d 

’ Fh^' Dritv 

' Dixk CnttfniHi^ 

' rSSW Saf^^h 

* Ormfiatiifk WfJiV 

* Afitfh Ot-firtict^vir 

’ Dimm-fifim; /7 5 x 19 x 6.1 * 
^ mw Qi-^^KCiiDr ifipitim 1 ' 


illllUlUllllHI I 


$699 




Kfrctrkitl llW/mV 

Cnitjr: FC,/W Od(w 


Yme Yiw Umifpd Wfimiim- 
diAwmV! mwicjhlt‘ 


OTHERS 

HAmumrmmdJm 

* fi:/XrCfin!ndkr f9i) 

* PC/KT Otfifrj>ikf/Fiijfifn‘ C{^tl^rritkT $140 

* AT CnrtMtiiir/fpipfri^ Qmtmtiir $T70 

* Omixuf 2fi6 licrfd /Jcsfr Cuntnik^ VFB 

’ Pir^y imTwikr $49 

' 25 iRfW Smfii $!fi 

^ {mfJ)$H‘PntiiirrM tJ5 

\^fiFfKivryfiihii* $it 

‘ mtAT /ira Krlmdr Cmi $30 

ff^iod/itr ftvi & /kditijii 

* i)^m SN'i'ich M\' $68 


CfifFS 

• FPmi 2764 

"FpmfiTm 

^Ttur 

SfWnPARE 

" CommmicaEm.'i mTEnki 

^Gmpbkym, mo 

Mmm 


fMmm 

$5m 

$747 


' Kflt/fiT Mint //(f). Zitd Smsf Pnrt 

' m/w aim jmi 2nd 


$25 

$25 


DEALER SPECIALS 


' 6/Fi MM2 A T amptdM* ampfiier CMJ 

*AT HD/Fl(4}p(\' Qtnfriilkr (XT size > $m 

* XT MD/fitipf}^' Cmifrtdiir (XT stei Ciil 

*A7k^htifmf 1515 

* AT jumrr sNpph'192 n an $95 

%\Umf/0 $45 

' .=t/iwiri^ fnrd $40 

~ Ttin fJriiv Chfmis 

* AMh Oftmu'xsdr CM.i. 


CHASSIS. 

' Fnr fttt} drttvs 


AT HRrd dkl^ Floppy cofitroUcr 





' ATampitHhie 

* Dt0!iti ChipSi'i ^ ^ 

WT st^‘Ftifim ^X/%J 


FAST AT 

HARD DISK DRIVE 


$9 ms Access time 


' 39 MS mn ttmt' 

* Uiitvtr I'lNtY* Qdi Aiii'tiinr 

* Bfniis ffrm Mnrdlfpik 
*Autit ikyfd fitrkittfi 

* CViMs AT dkftttft rmf mi 

tfHhfdtvi 

' fJiMr Ttwr Itmifeti Wammn' 



20 MB 4026 
30 MB 4038 
40 MB 4051 
80 MB 


$549 

$648 

$699 

$1395 


20/30M6 HARD DISK SUBSYSTEM 

For PC Upgrade to XT 

IMERAAl EXTERmi 

20 MB $399 $567 
30 MB $499 


' 30/30MB Hard Dak 

* WtyttTfi Diktat f7rjrj'M!//fT 
' Hfxds jrfm Hard Dish 
‘ ff5MS itcivxs time 
*Matiiiid CaM*s. Mnrdiiarf 
md Sf} ft(iwt> ittdtakd 



With Floppy Controller add $50 


EXPANSION 

WEEKLY SPECIALS I 

CHASSIS 

CO'- OJ 2 

Seagate 4051 $638 

Fujitsu Floppy 360 K $78 

Teac Floppy 360 K $85 


* If enfwwitww ski^s 

* 4 teisdd tiriiT spm' A ^ q 

' Hn H ad dtdr ikd^rt 9 m ^ O 

* Hmimfdm^hkd rM 

* Mtai etmptdM' ehoxsis fm the miwitei 


64KDRAM 


iSOns /^\s > 



256K RAM 

120 m fadd $9.00 ■ 





$27 


aiJB AT INC. 

46707 Fremont Boulevard, Fremont CA 94559 

Qualify and Volume is Our Business 

AH Sales Call (41$) 490-22(11 
Fax No. 4144902687 


Vmivrsity P Q. s are tivloime 
Corparale Buyer cat! for Net! Meka 


Quaritip Dismunis are strailabh 
Deaiers are Weicome 


OMTtR BY MAIL' Owfli w WoofY Ofifcr. Cllffcmilj aM 6 . 5 X StlaTM 

riRITFII BY FHtlNE C(J [i. TaslHer Oteci. m ItK^nsaWl ANFRirA^ tJtPBESS m Esirtl nr Cntnuny P. t) 

TEIIM, 5 ' Hue Id (HJT Un' mET. JIH lain xir 6 nil ptun tn uitien m Etut^ ittd cjiariittt imr he limbtEd jind m lesme thr n 
&|lMiHLrlirFj:iUlifalefHltHdJ rnMhortadReoifmilra^lmifllffl^ tolmAtiljilW rjJIhtfHMASnriilwrahirEFlijnisandKfpaira *AJl 
Prtws *rT a 4 W(l tn fhanRP ¥ 4 ttiftil rodke. 

□Uil^llciTijIrsL Pitnmi, -Yi'wt'riPe TT?df Marks c>f rheir Ite^riw l.imiMd ^'ainnn'. 1 Vor parts and 6 monitis 1jh« 
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TOTALCONTROL 

with LMI FORTH" 



For Programming Professionals; 


an expanding family of 
compatible, high-performance, 
Forth-83 Standard compilers 
for microcomputers 

For Development: 

interactive Forth-83 Interpreter/Compilers 

• 16-bit and 32-bit implementations 

• Full screen editor and assembler 

• Uses standard operating system flies 

• 400 page manual written in plain English 

• Options Include software floating point, arithmetic 
coprocessor support, symboilc debugger, native code 
oompllers, and graphics support 

For Applications: Forth-83 Metacompiier 

• Unique table-driven multi-pass Forth compiler 

• Compiles compact ROMable or disk-based applications 

• Exceflent error handling 

• Produces headerless code, compiles from Intermediate 
states, and performs conditional compilation 

• Cross-compiies to 8080, Z-SO, 6086, 68000, 6502, 8051, 
8096, 1802, and 6303 

• No license fee or royalty for compiled applications 

For Speed; CForth Application Compiler 

• Translates ’'high-level" Forth into in-line, optimized 
machine code 

• Can generate ROMable code 

Support Services for registered users: 

• Technical Assistance Hotline 

• Periodic newsletters and low-cost updates 

• Bulletin Board System 

Call or write for detailed product Informatiort 
and prices. Consulting and Educailonal Services 
ava//a6/e by special arrangement 

mmwWSLaboratory Microsystems Incorporated 

m/fmm Po^f O/f/ce Sox 10430, Marina det Rey, CA 90295 
Phona cred/f card orders to: (213) 306-7412 

Overseas Distributors. 

Germany; Forth Sysleme Angelika Flesch, TltiSS'e NoustacIt, 7651-1665 
UK: System Sci&nce Ltd., London, 01-248 0962 
France. Micro-Sigma S A.R L.. Paris, (1) 42:65.95.16 
Japan: Southern Pacific Ltd,, Vokohama, 045-314 9514 
Amtrafia: Wavo-onic Associates, Wilson, W.A., (09) 451-2946 


ACCORDING TO WEBSTER 


Megamax C comes with a suite of programs: editor, 
compiler, linker, disassembler, code optimizer, librarian, 
and shell. It also has the requisite header files and libraries 
so that you can make calls to GEM AES, GEM VDi. GEM- 
DOS, BIOS, and XBIOS. The shell puts you into a custom 
menu (drop-down) environment that lets you quickly go 
from editor to compiler to linker to finished program, it 
even has delete-file and rename-file functions, though I 
wish it also had a copy-file function. I just move all the 
important stuff onto a 440K-byte RAM disk (on the 
I040ST, of course), and the whole system screams along. 

The program editor is the nicest I've seen on the ST and 
comes the closest of any of those to emulating some of 
the Mac program editors (like Bill Duvall’s EDIT). You can 
have multiple windows open, editing multiple files. You 
can use the ’ click-drag" mouse function to select blocks 
of text and transfer code between files. You can set tabs 
and toggle auto-indent mode (something of an obsession 
with me). You can even set an "auto-save” mode that will 
automatically save your program out to disk every few 
minutes. 

The compiler is fast, as is the linker. Running off a RAM 
disk, I was able to compile a 500-line program—including 
two header files—in about 6 seconds; linking the same 
took another 12, With the "make" option (which allows 
you to edit your own link-and-compile file, then just run 
that from the main menu), the time is even quicker, if er¬ 
rors occur during compilation, the shell is smart enough 
to put you back into the editor and open two windows: 
one for your source code file, and one for the errors listing. 
It makes debugging a lot quicker than it would be other¬ 
wise. 

I’ll save most of the benchmarks for a future column, 
when I can get a full suite up and running. But just for 
idle comparison with table I, I got 3.9 seconds for sieve; 
6.0 for matrix; 4,4 for sort; and 3406 floating-point oper¬ 
ations/second. And that was not using register variables. 

Product of the Month: HiSoft DevpacST 

I wasn't planning on having an assembler be the product 
of the month again, but that was before version 1.22 of 
HiSoft DevpacST showed up, along with a prerelease (ver¬ 
sion 0.161 of the Amiga version, DevpacAM. DevpacST is 
a complete 68000 assembly language development pack¬ 
age, with an integrated editor/assembler, a debugger, a 
linker, the necessary include files, and a few sample pro¬ 
grams, The 150-page manual comes in a small two-ring 
binder that lies flat; the manual itself is well written and 
well organized. And, as a welcome bonus, you get the 
Motorola 68000 Programming Pocket Reference Guide, a compact 
120-page booklet listing all the 68000 instructions. The 
disk is not copy-protected, but then, not much develop¬ 
ment software is (thank heavens), The whole package costs 
only $79.95, 

Getting into the editor/assembler (GenST) is easy: lust 
double-click on the icon, and you’re ready to go. You can 
now start typing in your program or load in an existing 
file. The editor itself is fast and fairly easy to use. It ac- 
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OASS 


The Datasouth High Performance Matrix Printers. 


Power Toughness. Sticking to 
the job until the work gets done. 
These are some of the working-class 
virtues we build into Datasouth print¬ 
ers. Giving the DS180 and DS 220 


the proven ability to run around the 
clock, around the Glendai; in some of 
the toughest appiiations imaginable. 

That knd of blue-collar reliability 
is the result of a very advanced design 


philosophy. One that created two 
hard-working matrix printers perfect 
for your medium-sp^ printing 
requirements, from 180 to 220 cps. 
Ready to take on multipart forms of 
up to 6 layers. Or produce Near Letter 
Quality text at 45 cps for word¬ 
processing appliations. And although 
they're tough, Datasouth printers are 
easy to use, wifri front panel controls 
instead of dipswitches and jumpers. 

Each and every DS 180 and DS 
220 printer that comes out of our 
Charlotte, North Carolina plant has 
been put together and inspected by 
hard-working people who take a lot 
of pride in building the world's tough¬ 
est printer right here. 

Put a worki'ng-ciass printer to 
work for you.To find your nearest 
Datasouth distributor call us at 
1-800-222-4528. 


Datasouth 

AMERICA'S HIGH PERFORMANCE 
PRINTER COMPANY 


PO. Box 240947. Charlotte, N.C 28224, (704) 523-8500. Tk 6S430IS.DASO UWSALES: 1-800-222-4528 SERVICE: 1-800-438-5050, Itesf Coast Office: (818) 702-9065 
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Real-Time Multitasking Executive 


■ No royalties 

■ Source code included 

■ Fault free operation 

■ Ideal for process control 

■ Timing control provided 

■ Low interrupt overtiead 

■ Inter-task messages 


Options: 

■ Resource Manager 

■ Suffer Manager 

■ Integer Math Library 

■ Language Interfaces: 

C Pascal 
PL/M Fortran 

m DOS File Access ; 
CP/M-80 
IBM PC DOS 



AMX isTMiSi KADAKPf^dUCta Ltd 
idTI^ Digital 
PC DOS af^TM 04 IBM Cfirp 


AHX for 8080 $ 800 US 

8086 950 

6809 950 

68000 1600 

Manual (specify processor^ 75 


Ji: KADAK Products Ltd. ( 6 ?^) 73^-2796 

SK Telex: 04-55670 

206-1847 W, Broad way, Vancouver, B.C,,Canada V6J1Y5 



Add a powerful personalised user interface and 
voice control to any PC-DOS/MS-DOS 
application program using PRONOUNCE. 

• Add "novice mode" 

• Add "expert mode" 


Works with keyboard and 
any input device 

No programming required 


• Integrate diverse programs 
using standard commarids 

Available with the new AT-speed Pro VOX or 
separately starting at just $695. 

fTTifWpriPWBW 800-325-9206 

or (206) 939-2321 


cepts a subset of WordStar commands for cursor move¬ 
ment, as well as using the mouse and scroll bars. There 
are find and replace commands, a print-block command, 
and options to set tab length and toggle an auto-indent 
mode. It isn't a tremendously powerful or flexible editor, 
but it gets the lob done nicely, and almost all commands 
can be done from the keyboard for those who don't like 
mice. 1 do have one major complaint, though. I can find 
no way of copying a block of text from one file to another. 
It is true that you can mark a block of text within a file, 
then move it, delete it, or save it to disk. But once you 
load in a different file, that block is "forgotten, " and there 
is no mechanism for pulling text off the disk Into the file 
you're currently editing. 1 hope that’s fixed in future ver¬ 
sions, because it’s a real limitation. 

The assembler is invoked from within the editor. It brings 
up a dialog box that lets you name an output file (if 
desired) and also indicate a listing destination (none, 
screen, printer, disk file), The assembler is quick and runs 
in two passes, the optional listing being generated dur¬ 
ing the second pass, 'Vbu can pause the assembly by hold¬ 
ing down the Alt key or abort it with the Esc key. Errors 
are listed as they are encountered. Once the assembly is 
done, any keystroke takes you back to the editor. If there 
were errors, you can then use the "lump to Error" com¬ 
mand to go to the errors in succession. 

The assembler is full-featured, supporting the 68000 in¬ 
struction set, complex expressions, a number of options 
(debugging information, macro expansion, case sensitivity, 
etc,), include files, alignment operators, printer commands, 
conditional assembly, macros with up to 10 parameters 
and with unique label generation, and so on, Labels can 
be just about any workable length: the first 16 characters 
are significant. 'Vou can choose to produce ready-to-run 
code or linkable code modules. In short, it has almost 
everything you'd want in an assembler. 

Once you've produced working code, you need to exit 
GenST to run your program. What, then, if you have prob¬ 
lems? Well, you can invoke MonST, the debugger that 
comes with DevpacST. When you run it, it brings up four 
displays on the screen: registers, memory, disassembled 
listings, and a command line. You can now set breakpoints, 
modify memory, single-step through your code "interpret " 
an instruction (for example, make a trap call without hav¬ 
ing to single-step through the entire trap handler), disas¬ 
semble areas of memory, and so on. If you included the 
D-i- option in your source code, MonST pulls up the sym¬ 
bol table and uses your labels in the disassembly. The 
debugger is not as slick as Metascope (see below), but 
it still gets the job done. It uses a different location in RAM 
for its screen display, so it doesn't interfere with what your 
program writes to the screen (and vice versa). MonST ac¬ 
tually comes in four flavors: GEM or TOS, and resident 
or user-invoked. All four versions are on the disk: you can 
choose the one that best suits your needs. 

The linker (LinkST) supports the GST linker file format, 
but not the DR (TOS) format. The folks at HiSoft give three 
reasons for this: first, the DR spec wasn't made available: 

{contimed] 
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QNX: Other operating systems may never lift the PC to such heights. 


QNX was the first operating system 
with muiti-tasking, multi-user 
capabilities for the IBM PC and 
compatibles (1982). Then, once 
again, for the IBM AT and 
compatibles (1984). in 1984,QNX 
achieved integrated networWng 
capability, something no other 
multi-user, multi-tasking 
operating system has achieved, or 
is likely to achieve, on IBM 
personal computers. 

QNX consistently beats com¬ 
petitive operating systems to 
each new height in PC perfor¬ 
mance. Unlike other multi-user, 
multi-tasking opeating systems. 
QNX is not UNIX-based. Being 
rigid and monolithic. UNIX 
architecture is difficult to adapt. 
By contrast. QNX is modular, 
based on message-passing, and 
easy to adapt. UNIX developers 
have had to preoccupy themselves 
with merely getting UNIX to work 
on the personal computer, while 
QNX.designed specifically for this 
environment, has enjoyed rapid 
and continuous grovrth. 

QNX’s superb performance and 
compact size is the result of one 
dedicated design team with a 


common purpose and complete 
understanding of both the 
software and the environment 
in which it must run. Quick 
and efficient on a PC, QNX 
soars on an AT. 

Of all multi-user, multi-tasking 
operating systems, only QNX 
provides unrestricted communi¬ 
cations among all tasks anywhere 
on the network. Therefore, only 
QNX can implement true dis¬ 
tributed processing, distributed 
file systems, and distributed 
devices, with no need for central 
file servers. 


No one wants to abandon the 
tremendous amount of DOS soft¬ 
ware available. QNX does not force 
that choice. DOS 2.1 and 3.1 run 
as single-user tasks under QNX. 
even on the AT in protected mode. 

With over 22.000 systems 
installed worldwide. QNX remains 
unsurpassed in PC performance. 

m invite End Users, OEM’s 
and Software Developers to 
discover a whole new world of 
computing capabilities. 


Multi-User 

lO^ierial terminals pef PC, AT 

C Compiler 

Standard Kernighan and Ritchie. 

MultFTasklng 

Networking 

40 {64} tasks per PC (AT). 

2 5 Megabit token ring. 

25S PC's arxJ/or AT's per network. 

10,090 tasks per network. 

Thousands of users per network. 

Flexibility 

Single PC, networked PC^, 
single PC with terminals, 
networked PC)& with terminals. 

No central servers Full sharir^ of 
disks, devices and CPU^. 

Real Time 

2800 task switches/sec (AT). 

PC-OOS 

PG-DOS runs as a QNX task. 

Message 

Passing 

Fast intertask communicalian between 
tasks on any machine. 

Coat 

From US S450. 

Runtime pricing available. 


For further information or a free demonstration diskette, 
please telephone (613) 726-1893. 


The only multi-user, multi-tasking, 
networking, real-time operating system 

for the IBM PC, AT 
and compatibles. 

By Quantum. 

Unl:!! Is a reglstefied trademartc of AT&t Beti Labs. IBM pc. AT, arid PC DOS are trademarks of HBM Corp. 

Quantum Software Systems Ltd., Moodie Drive High Teoh Park, 215 StalTord Road. Ottawa, Ontario, Canada K2H 9C1 
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ACCORDING TO WEBSTER 


Expansion Chassis / Sub-System 



Specification 


Mod&l 

No. 

No. Of 
Slot 

Space for 
Keighi Drivo 

Power Supply 
(Walts) 

Dimension 

QxWKHfcm) 

Price 

M-i* 

0 

1 

&D 

3D n 15x6.5 

S139 

M-2 

3 

3 

100 

42x26x16 

S299 

M-3 

5 

3 

100 

39x30x15 

S239 

M 4 


2 

100 

40x39x14 

$289 

M-5 

0 

2 

46 

39x13x15 

5449 

M-6 

0 


50 

245x18x13.6 

5189 

M.7 

5 

2 

100 

38 5x30x13.5 

$299 

M-8 

n 

2 

46 

39.5x16x135 

$149 

M9 

a 

2 

60 

35.6x49x9 

$249 

M-10 

B 

4 

135 

43x49x14 

5239 


*E)tiro spoce for a stand alone controller 


EXT and BCV Adopters (Interface Computers Si Chassis^ .. S449 

ORDER TOLL FREE: (800) &2M287 
In CaJifomia Cal (408) 434-0877 
DEALER INOUIRIES INVITED 
SOURCE ELECTRONICS CORP. 

2380 Qume Dr,, Ste, E 
San Jase, CA 95131 

Telex: 279366 Fax: {408) 434-0539 









second, it appears (to them) that the DR format is "very 
restrictive": third, (according to them) support from third 
patties is greater for the GST format. I don’t know how 
valid those arguments are. nor how much of a limitation 
the lack of DR format support is. Also, the assembler lets 
you create only one module per binary file (though that 
module can have multiple XREFs and XDEFs), so you can't 
really build libraries with the assembler. Reference is made 
to using a "library creation program" to do the trick, but 
no such program is included with this version of Dev- 
pacST. On the other hand, I haven’t had much occasion 
to use the linker, so I’m not really concerned. 

By the way, the Amiga prerelease worked nicely. It had 
only the editor/assembler (GenAM), but that was enough 
for me to do a fair amount of coding, modifying a sam¬ 
ple program that came with it (see below). I suspect it will 
be shipping by the time you read this: if so, consider it 
strongly for your Amiga assembly language programming 
needs. 

DevpacST is a well-designed, well-implemented package 
with good documentation and an excellent price. It has 
done more to get me playing around with the ST than any 
other language or development system I’ve used to date, 
and the Amiga version threatens to do the same. As fur¬ 
ther proof of its utility, at least one commercial package 
for the ST—the arcade game Star Glider, written by )ez San 
and published by Rainbird Software—was developed en¬ 
tirely using DevpacST. HiSoft, and especially Andy Pen¬ 
nell, should be congratulated for a job well done. 

Metascope 

The Amiga version of Devpac came with a sample pro¬ 
gram that brought up a small window and displayed (in 
hexadecimal notation) the amount of free memory, up¬ 
dating it whenever the value would change. The source 
code had the comment, "Conversion to decimal is left as 
an exercise to the reader!" Fine, I thought, and I exercised 
myself, scouring a collection of 68000 texts for a binary- 
to-decimal routine. Unfortunately, most handled only 
16-bit values, since the DIVU instruction on the 68000 is 
a 16'bit instruction, and 1 needed to be able to convert 
24-bit values. However, the text Programming the Macintosh 
in Assembly language (by lames W. Coffron, Sybex, $24.95) 
had a nice routine that handled 32-bit values by using a 
table of divisors. I keyed it in, adapting it as I went and 
dropping the sections that dealt with negative numbers. 
Unfortunately, the new, improved program (called Free- 
Mem) insisted on dropping the last decimal digit: Instead 
of printing "181253 bytes free,’’ it would print "18125 bytes 
free. ” And so I went to the bookshelf and dug out a hither¬ 
to unused copy of Metascope, a window-based debug¬ 
ger for the Amiga, 

What a nice product. A quick scan through the manual- 
most notably Chapter 5, 'Usage "—showed me how to set 
things up. When i ran Metascope, a status window ap¬ 
peared, showing me the contents of the 68000's registers 
(16 of them, plus the status flags). A few quick pull-down 
menu commands brought up a second window showing 
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MinimuFTi 

Hanlw/are 

Requinsd 


Inlegrated Direct 
Statistical Lotus & dSASE 
Grapttics Interfaces 


Helpline 

Sypport 


Meiiu- 

Driven 


SPSSiPC+^' 


$2700+ Annual 
Mtarnlenance 
Fee 


Powerful Statistics, Sophisticated Graphics 
In One Complete ^ftware System 


TATGRAPHICS from STSC is simply 
[le most complete and powerful statls- 
:a) software available for your PC. 
fATGRAPHICS integrates powerful 
Itatislics with high-resolution color 
l^aphics—in one single software 
/stem—to give you an extraordinarily 
Dwerful analytical environment. 

^TATGRAPMfCSI is unusualiy 
rfplete as sofiwarB systems go 
I terms of sfalisffica# capadflilies.^ 

(PC Week} 

1/ith more than 250 statistical and math- 
latical procedures, STATGRAPHICS 
[ffers you the power and precision of 
[lainframe software—right on your PC. 

I the tools you need for comprehensive 
Itatistical analysis: ANOVA, complete 
bgression analysis, experimental design, 
juality control procedures, multivariate 
pchniques, nonparametric methods, and 
xtensive forecasting and time series 
Inalysis, including Box-Jenkins. 


found STATGRAPHICS to be 
one of the most complete and 
easy-tt^use sfafisfics programs 
that I have come across,** 

[Whde Earth Software Caia(og) 


All this statistical power is even 
more valuable with STATGRAPHICS’ 
unique interactive environment 
STATGRAPHICS is completely menu- 
driven so you can get into your 
statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis- 
change variables as many times as you 
want—and see the effect immediately. 


You can also enter and access data easily. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCii 
files, Lotus^ and Symphony® work¬ 
sheets, and dBASE®^* files. 


STATGRAPHICS—the best overall choice! 


‘•Verdict: ISTATGRAmiCS a 
model PC software system w/i/cft 
will set standards fw PC statistical 


software.' 


(PC User Magazine] 


STATGRAPHICS offers you a wide variety 
of graphics capabilities to help you 
visually analyze your data—more options 
and more sophistication than any other 
PC statistical software. Included are ' 
histograms, two-and three-dimensional 
line and surface plots, scatter plots, time 
sequence plots, quality control charts, 
as well as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 

For the most complete, advanced statis¬ 
tical graphics software system available, 
order STATGRAPHICS today. To order, 
contact your local dealer. If they don’t 
have it, tell them to call STSC toll-free. 

(BOO) 592-0050 

In Maryland or Canada call (SOI} 984-5-123. 

SEE US AT COMDEX. 


STSC 


inquiry 327 


Avaiiahie nationoHy through SoHset and distributors 
wprtdwkh- D&oi^ inquiri^ wefcome^ 

*htflrnfl1lonal prices sllghlly higher. STATGRAPHICS. 

SAS, diW dBASE ore registered Irodemorks of Slotislkol 
Graphics Corporahan, SAS institule inc., ond Ashton-Tote, 
respectively. Lotus, 1-3-3, ond Symphony are registered 
irademarks of Lotui [^evelapmeet Coiis, PLUS^WAHE ond 
SPSS/PC + ore trodemarks of STSC, Inc. arKJ SPSS Inc., 
respectively. 

A PiUS^WARE^ PRODUa 


STATGRAPHICS 
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DeSmet C 

now with 32-Bit Pointer Option 
C88. still $109 

The editors' choice for fast compilalion and execution. The 
price/performance winner in all major C benchmarks since 
1983. Includes Compiler, Assembler, Binder, Librarian, 
Execution Profiler and Full Screen Editor. Supports both disk 
and memory resident Overlays. Contains both 8087 and 
Software lloating point support Full STDIO library. 

Large Case Option.$50 

Makes a great C Compiler even belter. Adds 32-Bit Pointers to 
C88 so you can utilize alt of your PC. Groups scalar and static 
data for fast access. Supports the D88 debugger. 

D88.$50 

Gain most of the benefits of an interpreter while losing none of 
the run-time speed of the CB8 compiler. Display C source and 
variable contents during execution. ^Sel breakpoints by function 
name or line number. Examine and set variables by name using 
C expressions. 


order direct from: 

C Ware Corporation 

505 W. Olive, Suite 767, Sunnyvale. CA 940S6 U.SA, 
^408) 720-9696 — Telex: 358135 
We accept VISA, MasterCard S: American Express 



975 




w' At only $975, no eiectrical engineer 

can afford to be without this end-to-eid 
circuit design, simulation and PCS layoui tool. 

You can pay up to 15 limes more and still not get all the features 
offered by EE Designer—Schematic Capture.. .Circuit Simulation.,. 

PC B Layout. 3 0 day mo n ey bac k _ ^ 

guarantee. Full purchase price =/ s^ssssmt ss 

ref u nded I f not com plete I y satisf fed. ^ M^M Vi V J1# 

^ , CO RPOflATiOt^ 

Call 1-B00-ZZ5-5669 today to order ^ ^ 

your package, Bank cards welcome. surwyvaie, ca 94 oe 9 
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a disassembled listing of FreeMem. 1 scrolled through until 
I found the binary-to-decimal routine (called BinToDec), 
clicked on the memory location of its first instruaion, and 
used the Once command, which ran FreeMem until it hit 
that location. At that point, register AO had the address 
of the string FreeMem was going to print in its own little 
window, so 1 clicked on the contents of AO in the status 
window and used a menu command to create a memory 
window, displaying the memory at the string's location. 

1 also created a memory window showing the divisor 
table used by BinTbOec. I then was able to single-step ex¬ 
ecution through the program, watching the registers and 
memory locations change. The loop counter (in register 
D2) didn't seem to be synchronized with the divisor table, 
so I let FreeMem run until it hit the start of BirfIbDec again, 
then I started single-stepping again. When BirfIbDec 
loaded the address of the divisor table into register Al, 
I double-clicked on the contents of A! in the status win¬ 
dow, changed the value to start at the second table entry, 
then let the program run. Sure enough, it worked this time. 
Got out of Metascope, got into Gen AM, edited FreeMem, 
assembled it, then ran it. Fixed! 

Metascope does a lot more than I've explained here. 
Other window types (breakpoints, hunks, symbols) can be 
created. Logging to disk is supported. 'Various forms of 
single-step and continuous tracing are available. Lots and 
lots of menu options are available for the different win¬ 
dow types, more than i care to describe here and possibly 
more than I'll ever use (unless 1 get really adventurous). 

What can't Metascope do? Well, Chapter 6 (entitled 
"Limitations") points out that Metascope can't debug any 
tasks or processes that your program might start; that it 
can't be used with programs that take over trap handling: 
that single-stepping through time-critical portions of code 
where your program must respond to the system or has 
seized control of certain resources can cause crashes: 
single-stepping through certain system routines can also 
cause crashes: and so on. In short, the Amiga system is 
a complex multitasking environment, and Metascope can't 
handle all possible situations in it, I'm not sure, though, 
if any debugger on the Amiga will be able to handle those 
problems. As far as I can tell, Metascope is the best debug¬ 
ger for the Amiga. It's easy to use, very flexible, and works 
well. 

TxEd 

Up until recently, most of my program editing on the 
Amiga has been done with the Lattice Screen Editor (LSE), 
with occasional use of ED or EDIT, the two system editors 
that come with the Amiga. Then Charlie Heath of Micro- 
Smiths Inc sent me the latest version (1.3) of TxEd, and 
i've dropped the other three completely, lyEd is a fast, 
slick program editor that eases a lot of the pain of enter¬ 
ing code on the Amiga. What's more, it's quite a bit smaller 
than LSE, using less disk space (or, for that matter, RAM). 

Yes, get TkEd if you're editing almost anything on the 
Amiga. It has the usual functions, though it tends to use 
the right Amiga key (i.e,, the red "A" key to the right of 

{conlimtd] 
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THAT IS OUT OF THIS WORLD 


■p^ $54900 

^ MODEL 3500 35MHz 
DUAL TRACE DELAYED SWEEP 


$ 389 ®® ^ 

MODEL 2000 20MHz 
DUAL TRACE 


AT A DOWN TO EARTH PRICE 


At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
Instruments presents two, new, high-performance models backed by a two year 
warranty and technical support which is only a phone call away. Perfect for the 
technician or advanced hobbyist, both models feature Dual Trace capability and a 
variety of operating and triggering modes, including CH-B Subtract and X-Y operation. 

MODEL 2000 has a 20 MHz MODEL 3500 features a 35 

bandwidth and 20 calibrated MHz bandwidth and exceptional 

sweeps ranging from .2s to .^s: ImV/DIV sensitivity. Delayed- 

A convenient built-in component sweepand variable holdoff allow 

tester provides additional stable viewing of complex 

diagnostic power. waveforms. 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 (ca) 


dkjDR INSTRUMENTS 

■ ■ 1224 South Bascom Avenue 

San Jose, California 95128 (408) 995-5430 


COPYRIGHT 1985 JDR (WSTRUMENTS EARTH PHOTO COURTESY OF NASA 
THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR WlCROOEVlGES JDR INSTRUMENTS IS A TRADEMARK OF JDR MlCRODEYI 
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TEMPLATES & DUST COVERS 

Overtays made of Sturdy non-Qlare priastic, coiDr coofdmated 10 compliioEnt yaw kieytraardL Inlb Plate ts 
dfisign^ liG :pui itemmands and functfons vdlu baytifiaid, (h^Broffi. allcwing you cotiffol and 
neuSility using yow favorits software. Copwale and Educalicmal Di^cowits availaUe. for 
quotationt on i:iisi[]fn tBmplatas. 

DNIV S12.20 

plus $1.00 Shp/HId 
Foreigin Order $17.D0 S/H 
VISA / MC / Chk / MO 

* N€ Rasidarr^ add &% Sales Tajt 
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NEW 


m 


lEY mum 

IBM PC/Xl/AT 

IBM XI/AI 

ATSl E3Bi 

lANDV IDOIl 



mm m 

Eim 


mu 

li5[iis 1-2-3 

X 

X 

X 

X 

X 

Wofdperfflcl 4.1 

X 

X 

X 

X 

X 

Multlm^te 

X 

X 

X 

X 

X 

dBASE llt+ 

X 

X 

X 

X 

X 

mm l» 

X 





RBASESOOD 

X 





Wontetef 

X 





Wordatsj 2000 

X ’ 





DOS 2A 

X 

X 


X 

X 

OOS 3,1 

X 

X 

X 

X 


Microsofl WORD 

X 





Samna Word 

X 





Volk^ritet Deluxe 

X 





BlanA do-it-voursaH 

X 

X 

X 

X 

X 


CALL m AVAILABILITY OF ADDITIOWAL TlMPLArES 

A BFTHIIOOAUIY FRDDUOATAWmD K 


Vinyl Keyboard 
Dust Covers 
$6.95 each -$i.iDst\p/Hdi 


Key Tronic 5151 8-5103 
ATST 8300 

ISM PC/KT/AT [ENHANCED) 
(kiirtpoq, Zdrtilh ZGO 
Tandy lODO/SX & 200C 


inrcRnRTi^PTUJflRE 


P,0 BOX aS3S DEPTH 
HSHPCHMT NC 27282 
FOR ORDERS ONLY 1-81)0-992-2901 
FOR NC AND INFORMATION 

SatiEtacfton Guaranteed 


The PC Tech 
Board Room Presents: 



CPU. 1 Megabyte ot memory with no wail $Utes, a real lime clock, 
floppy disk controller tor 4 drives - 360K7720Kfl2M. On board op- 
lions: SCSI port two serial ports, and 8087-2. 

.Price ReducedtJ...$599.00 

OEMs Note: Cuslorps hoards and ROM BIOS avaifaWe. 




Monochrome system wf 2 floppies, 1 serial port. 135W RS,, keyboard, 
mono card wt prinler pod, mono monlior..$1,345.00 


THE 4 MEGGER BOARD is new loader In EMS boards. This 2i3 

length card contains 4 megabytes of EMS memory which works with 
Symphony, MS-Windows, and others. It Is supplied with a fast 
memory disk driver and works with the X16 or IBM PC/XT 
.Introductory Special! .$550.00 

THE MEMORIES BOARD has lour universal byte-wide sockets which 
can accept RAMs, EPROMs, and EEPROMs up to 256K total. Also 
has optional Hex displays for diagnostics and status. Suggested 
uses are in diskless workstations, networked systems, diagnostics 
and customization of any PC..S95.00 


More To Come HI We also sell systems, drives, power supplies, 
keyboards, etc. Call or write for complete list. 

Customizatron Welcomed! I 

(612) 345*4555 

904 North 6th Street Lake City, MN 5S041 
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the space bar) instead of the Control key for keyboard 
commands, making keyboard entry more difficult than it 
should be. If you have sufficient RAM available, you can 
start up another command-line interpreter, or even an¬ 
other instance of TXEd (which is an actual, complete copy 
of the program, not just two windows for the same edit 
session). 

What do I like about TXEd? lust about everything. It's 
fast. It s easy to use. It does almost everything I want it 
to and. for you mouse haters, does most of it from the 
keyboard. 

TXEd isn't perfect, though. Its greatest flaw is with the 
Open command, which lets you leave the file you're work¬ 
ing on and start editing a new one. It does not save any 
changes you have made in the file you're leaving, nor does 
it warn you (via a dialog box) that you're going to lose 
those changes. Instead, before doing an Open, you are 
supposed to look at the top of the window, where it says 
' "TXEd." If the "x" is uppercase (i.e., if it says "TXEd"). you 
know you are supposed to do a Save before doing the 
Open. Unacceptable user-interface design, if you ask me. 
I can just see some poor hacker at 3 a.m, hastily making 
changes to several files, confident that the program will 
compile and run this time, only to discover that a Save 
wasn't done before one of the Open commands and all 
the changes to a particular file are lost. I hope Charlie fixes 
this defect in the next version of l\Ed. 

My only other grumbles are more of a "wish list" varie¬ 
ty. TXEd does support auto-indent, but to do it you have 
to hit the Enter key (over in the numeric keypad) rather 
than the Return key; as a proficient touch-typist I find that 
awkward, because I have to stop and think about what 
key to hit at the end of each line. I'd rather just have a 
menu selection that toggles auto-indent mode, as the 
editor in Devpac and many other program editors do. I 
also wish "DcEd let you set the tab length (again, as Dev¬ 
pac does). TxEd assumes a tab length of eight, which for 
my taste is too long for C or Pascal and too short for 
assembly language. 

Besides TXEd. a few other utilities are on the disk. 1Wo 
programs, Amigdlfext and IBMTfext. are used to convert text 
files for transmission back and forth between an Amiga 
and an IBM PC. Another program. Rdfeb. recreates the 
tab characters that ED (one of the system editors, 
remember?) converts into spaces for you. And the final 
program. PROFR is a file-printing program that lets you 
insert formatting commands into TXEd files and have them 
come out nicely on your printer. 

Despite my grumbles. DcEd is the best program editor 
I've seen for the Amiga. And it's only $59.95 for the latest 
version along with the additional utilities. 

Turbo Pascal for the Mac 

Yes, TUrbo Pascal for the Macintosh really does exist. I 
recently received a beta copy (l.OOB) from Borland Inter¬ 
national and spent some time playing with it. It still has 
a few glitches and is not 100 percent Lisa Pascal-com¬ 
patible yet, but it does provide the high-speed integrated 


338 BYTE • MOVEMBER 1986 


Inquiry 253 
























YOUR PRINTER WAS 
A SILENT PARTNER? 


Hewlett-Packard presents the 
Quietjet and Qiiietjet Plus printers. 
One of them will make a perfect 
desktop partner for your personai 
computer. Because both printers 
are designed to give you ultra-quiet 
performance and high-quality 
printing. At prices you can afford. 
Now you can carry on a nonnal 
officecDnversation*“even a telephone 
conversation at your d^k—without 
it sounding like you're calling from 
inside an auto repair shop. Because 
both printers are built around our 
low-dedbel non-impact tedmolog>: 

And they're as quick as they are 
quiet. You can print a standard let¬ 
ter in less than a minute {160 cps). 
With printing quality that's crisp, 
dean and easy to read. 

Both Quietjet printers let you 
print everything from quick memos 
to exhaustive reports. And the 
v\ide-carriage Quietjet Plus also 
allows for larger spreadsheet prin t- 
ing. They work with just about all 
PC's, including our HP Vectra PC 
and other IBM-compatibles, 

So if a sHen t partner sounds better 
than a noisy printer (and it does), 
check out our new Quietjet printers. 
Call 1800 367-4772, Dept. 276F 
for the name of the authorized 
HI^ dealer nearest you. 


gjlBlailil p 




Whp% HEWLETT 
ftlVSj PACKARD 

Business Computing Systems 


Inquiry 150 

Qui-EtJet pnnlar and HP Vectra PC ata Trademarfta of Hewlett-Packard. 
tBM PC is d TE^islered triadanrark rtf Interriatiarul Businas^ 
M^hinesCorporatkin PG606BTK 1996 Hewled-Packard Co. 
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IF YOU STILL 
USE PAPER FORMS 
TRY 

FORMMANAGER II! 



MECT Ft)RMMAN AGER II. It can help automate your 
paper office. More than a data manager, FormManager II 
lets you generate forms and organize them easily. You simply 
lay out your forms on the screen and fill in the data. 
FormManager II can calculate the tax due, total amount or 
even set up conditional calculations. More than 26 
mathematical functions are included. 

FormManager 11 can print on pre^printed forms or just print 
on any plain paper. With a laser printer, you can even use 
different fonts on the same page, 

HERE ARE SOME HIGHLIGHTS: 

• Generate or use dBase 11F’^ data files. 

• Lay out forms on the screen with Forms Editor. 

• Use the cursor keys to move from Geld to field. 

• Fill in data easily with error checking. 

• Print on pre-printed forms. 

• Print on any plain paper with lines and boxes. 

• Sort, search and modify any data records easily, 

• Do complex calculation or even conditional statements. 

• Report writer summarizes ail your records, 

SPECIAL LIMITED TIME DEFER 

ONLY $99 

Attention, MS FORTRAN, PASCAL, C Programmers, 
Forms Designer programming tool can save you time and 
effort producing professional screen forms. Don't struggle 
with the formatted I/O for screen data entry. Just use our 
Forms Editor to lay out the forms and call our library 
routines to do the job. 

Comes with Forms Editor, runtime library, sample 
programs and library source code for PASCAL and C. 

Only $275. 

To Order Call 408-262-1054 

BIT Software, Inc. 
P.O. Box 360619 
Milpitas, CA 95035 


dllii»e III is a Lmdi^Lirk «f AshtunTatr, Inc. 
{-‘[jrmMEiiiJiKi'r jind DetsiKJier arc trademarks uf BIT Stjftware, Inc'. 


Items Discussed 

devpacst . ....... 

Apex Resources 

17 St Marys Ct. 

Brookline, MA 02146 
(617) 252-9686 

. $79.95 

HyperDrive 2000 . 

General Computer Company Inc. 

215 First St. 

Cambridge MA 02142 
(617) 492-5500 

.$3200 

Lightspeed Pascal . 

Think Technologies 

420 Bedford St. 

Lexington, MA 02173 
(617) 863-5595 

. $125 

Mecamax C ... 

Megamax Inc 

RO. Box 851521 

Richardson, TX 75085 
(214) 987-4931 

. $200 

Metascope ..... _ , 

Metadigm Inc, 

19762 MacArthur Blvd,. Suite 300 

Irvine. CA 92715 
(714) 955-2555 

. $95 

Prodigy 4 _____... 

Levco Inc. 

6160 Lusk Blvd.. #C-203 

San Diego. CA 92121 
(619) 457-2011 


TML Pascal 2.0 . 

TML Systems 

424) Baymeadows Rd„ Suite 23 
lacksonville. FL 32217 
(904) 636-8592 

. $99.95 

TxEd .....______ 

MicroSmIths Inc. 

P,0, Box 561 

Cambridge, MA 02140 
(617} 576-2878 

. $59.95 


development environment you’ve come to expect from 
Borland, I was able to convert several TML Pascal pro¬ 
grams with just a few changes, mostly at the start of the 
program (with different compiler options), as well as some 
file I/O commands in the programs. TUrbo uses Open{) 
as opposed to TMLs Assign(); also, TUrbo does not (yet?) 
support file I/O using Get() and Put(), but instead uses 
the Read() and Writ^) commands just like TUrbo Pascal 
on the IBM PC 

\wniimed\ 
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THE 

GREAT ESCAPE! 

FROM I\ ORY TO\^ ERS AND 
COLD COMPL1ER ROOMS TO 
J HE AR>rrH OF YOL R OFFICE. 

Arlilieial intelligoiice for luisiness 
lias arrived in a reMiliitionarv new 
prodnel. . . (^111*11. 

At last, artificial intelligence designed espe¬ 
cially for business! Guru brings together expert 
system capabilities of artificial intelligence, 
the productivity of familiar business computing 
tools and the ease of communicating with 
your computer using menus, commands or plain 
English. All available in a single, integrated 
program. 

Guru works like human experts, considering 
uncertainties, reasoning through forward 
and backward chaining, asking for more infor¬ 
mation when needed, and explaining its 
recommendations. 

Guru’s expert system works hand-in-hand 
with all the familiar business computing toots 
like spreadsheets, statistical analysis, business 
graphics and a programming language, always 
available for both expert consultation and your 
everyday business computing needs. 

Best of all, you won’t need to learn LISP or 
PROLOG or buy fancy computers . Guru runs 
on your PC and communicates in plain English! 
Guru is artificial intelligence that means business, 

For more information, call or write Micro Data 
Base Systems, Inc./Marketing & Sales, RO, Box 
248, Lafayette, IN, 47902, 317/463-2581, Telex 
209147 ISE UR. 




mdbs is a registered trademark and Guru i$ a trademark of Micro Data Base Systems, inc., RO. Box 248, Lafayette, IN. 479D2 


mdli.s 
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NEW SUM 
DESIGN and a 
LIFETIME 
WARRANTY. . . 

Two grefll reasons to 
make i^ie switch 
Or>^ Ihigh tsui still 
with the sarne high 
quality features you have 
come to expea from 
DATAS^^EC Switch Boxes 
□ Reinforced printed 


circuit boards 
O Full shielding 



A e 






Switch 

Boxes 


O’ Durahfe metal 

construction 
O Gold-pJated contacts 
0 All pins switched 
And now, hacked by a 
lifetime warranty 
Visrt your local DATA 
SF^C dealer and see our 
full fine of slim style data 
switch boxes and other 
computer accessories 


See us at Comdex^ Booth 8412, 


□□TOraOEPIlC^' 


4 DmJTiinw □I' ALLftiWiE Ftf etWFO'UJir/r;w 

20120 Plummer Street * P,0. Box 4029 * Chatsworth. 

CA 91313 • (810) 993-1202 

in J^an; CafiT Dam Spec Japan LTD ^ Tokyo. Japan, TbI. (03) 774-774J 


IBM PC AT 
PCjr price! 

*AMPRO LITTLE BOAFlD/t86 
-SMhz 15 eil 50186 CPU 
*b\2K RAM- No Wait-States 
-2 Serial Ports 50^35.4K Baud 

* Parallel Printer Port 

*4 Drive Mlnt/Mioro Floppy Controller 
■SCSI Bus Hard Disk InterTace 
■DOS Compatible ROM-BlOS 
•Soots PC DOS 2.x. 3.x 
Computer Board Assembled & Tesled wihech Manual 6 DOS Utiiilies $438. 

* MS DOS 3.2 A GW BASIC $69. 

* DRl CONCURRENT DOS 4.1 MuUI-User OfS S3t9. 

*512K EXPANSION BOARD {iMb Total) 8087 Socket, Clock. 2 Channet RS232/4a2, 

Buffered Expansion Bus & More . .from $149. 

+ AMRRO LITTLE BOARD {Z80) same as 60186 Board but Z50A CPU, 64K HAM. 16 Kk 
EPROM, CPM 2.2.2CPR3 & Manuals $239. With SCSI Hard Disk Interface 5279. 
tSt ENCLOSURES w/POWER SUPPLY from $99. 

*5,2S'-DS360K FLOPPY DRIVE $99. 

■ft3.5“ DS720K MICRO FLOPPY DRIVE $139. 

it XEBEC OWL 10Mb SAS1 DRIVE w^Built-ln Conifoller $449. 

SEAGATE ST225N 2t)Mb SCSI Low Power Ht Drive 5599. 


performance! 



■b WVSE & KIMTRON TERMINALS 


from 5395. 


Complete technical support Complete systems available. Write or call for more 
information. Mosi orders shipped same day. 

VISA, Mastercard, Money Order, COD. Checks allow two weeks. Purchase Orders 
wefconw Prices FOB Buffalo Grove, IL. 


IBM PC AT. PCjr. PC DOS ar? iradflUHFKs of IntemauwHl flnsiiiess. MKtuiiti Corpontusn Utile Board is a iraderraft at 
Amerp CgmpdtBre. Inc. Ctwrarretil DOS 6 i tradettttrlt tk DIgitaa Besearck. lec 


DISKS PLUS, INC. • 356 Lexington Drive • Buffab Grove. IL 60089-2312 
(312) S37-78Be * TLX: 650 249 2139 MCI UW. 


BISKS pses 


Dislrlbutora ol Micrticompulers 
and Acrasson^ 


Tbble 3: Some preliminary benchmark results for two 

Pascals for the Macintosh. The program tested consisted of 

about 660 lines of Pascal source code. 

Turbo Pascal: 


compile to RAM; 

ae seconds 

compile to disk: 

10.2 seconds 

change, then run: 

3,8 seconds 

TML Pascal: 


xfer to compiler: 

83 seconds 

compile: 

737 seconds 

include files: 

43.4 seconds 

program itself: 

30.3 seconds 

xfer to link: 

6.6 seconds 

link: 

33,0 seconds 

xfer to run: 

1,8 seconds 

change, then run: 

196.3 seconds 


! suppose you're itching for some benchmarks. Well, 1 
won't publish execution benchmarks, since I'm still using 
a fairly early beta version, but I will say that they were 
comparable to TML Pascal right down the line; faster for 
some routines, slower for others. The only place where 
TML had a clear advantage was in real arithmetic where 
it was about twice as fast as Tlirbo Pascal (both were using 
the SANE library, too). However, some compile and link 
times for a program that was about 660 lines long are 
given in table 3. 

A few important factors account for some of TUrbo's 
speed. First, the library (unit) files are in a format that 
doesn't require any headers or declarations to be read 
in by the compiler. Second, the linking stage is integrated 
with the compiling stage. You can produce units (libraries) 
with Tlirbo Pascal: you can also link in external assembly 
language routines that follow the MDS format. You can¬ 
not. though, produce linkable obiect code. By comparison. 
TML Pascal allows you to produce either .ASM (68000 as¬ 
sembly language source) or .REL routines, lets you link 
in MDS format routines, and (with version 2.0) lets you 
create units. Also. Think Tbchnologies has by now started 
shipping Lightspeed Pascal; look for a review of this in 
a few months. In short. Borland will have plenty of com¬ 
petition on the Macintosh. Look for Tlirbo Pascal to ship 
in mid-November, with a price of $99.95. 

IN THE Queue 

Next month. I'll look at some hardware for the Amiga, soft¬ 
ware products you might want to consider for Christmas 
presents, and the latest in idea processors for the Macin¬ 
tosh. Until then. I'll see you on the bit stream. ■ 

War'um fdks helped in putting cdumn together, including Doug 
Gilbert at Levco: Ekna Gonzales at General Computer: Doedy Hunter 
at Apple: Ndl Harris at Atari: lay FrietImaH at Consulair Corpora¬ 
tion (who provided source for many of the benchmarks usedi: and 
Sandra, who's discovering what it's like being married to a computer 
freak, but who loves me anyway. Thanks, ail 
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...... Jrtvf _ 

?ctcniwffi%e'defe J^PHKIIr POV®, mii ^RTABttrT 
its [jme tD facr-tht? inevitable, ^ui're ^oingitrcatcb the fe^zer ttxM 
do, give us a call. We've goi the ]x^st,Gmre — an iilu^stmed guide tothe C 
language, plus a eompleie pwgrani development sysretn. Everything you need 
U; master the C programming language . ail at a priee that's less than the cost 
of a hook! 

But don't let liiis price fool you Oui’ system is powerfuh it compiles twice 3.s 
fast as the others, is completely standard, and it’s verj' easy to use. Mtxst C 
compilers are designed for wizards. We have designed ours for you! 


rCO 


that suppe^rts all data t\pes 
and the latest features like bit Jields, enumerations, strutiure assignment, 
and passjng/rcturning structures. 

dun loads separately compiled files, searches lil^ntries, and 
h u i I ds a n exec Li tab le pn jgran i. 

(including the 

Standard C functions and the computer specific functions that provide direct 
access to the operating system and BIOS). 

your programs for minimal space or 

maximum speed. 

Operators are sfanding by ,,. Please use tills Number for ORDERS ONLY! 

UU TOLL FREE FOR ROU OROER OaiVERY! 

1 - 800 ‘ 5 Z 3 ‘ 9520 hsi? 

Fffr lecbnkYif Support Please tail 1-214-7H3-6001 

xMlX Software, liK. / 2116 E. ,\rafxiiic>/ Suite 363 ^ Rldiardson. Texas 75081 

Or coif met our Worldwide Distrit^utors direct in: 


SpNt Screen Text Editor 
g 2 gRs 


Canada: Saraguay SoftvMire 
Australia; Tfcchtlow 


I 't 1 S'923' I fihO Svvit:!^,er!and; pMB Communication CH-1 -825'53-29 
047-586924 PraiKC; Infov'l^ch 1-4 3'44‘0648 


f Mi; i'nJl'i'rJ'mJ.g 
tjr*f c^n «jl/ jlY ViJi! IV' ' 

pajoirindrywjfwj 


an tticraclibl& 
Value 
AT ONLY 

Oui- high powered 
editor ts great for edlt- 
ijig high level lan¬ 
guages. It works just 
like MicroPro’s 
Wordstar^'hut 
macros allow you to 
create you r owti cus¬ 
tom editor, and the 
split-screen feature lets 
you edit rwt) files at 
the same ilrne 


The MSDOS/PCDOS version 

is loaded witti special features: 

* Execute any DOS command or RUN other 
programs from the editor 

•Quickly edit files as large a$ 3fK),000 
diaraciers. 

• Compile MIX C programs directly from 
memor). The editor automatically positions 
the cursc;r to the first error in wuir 
program. 



ARM UTILITY 



an InorofJiblifi; 

VaUj© AT ONLY 

CaO assembly language ^routines 
from your C progi^uns. The ASM uti litv' 
w'orks with MicrT^svTft’s MASM pr 
bler. Maems make it easy! Works |Ust as if ' 
you were calling a C fiinction, and you cun 
even call C function.? from assembly lan¬ 
guage, Lots of usefid ttssembly language 
functions are included as examples. 

Inquiry 231 ^ 



C RUSH REPLY ORDER FORMiV . 



Total 

r>escription Quantity' PRICE Order 

Split-Screen Text 

Editor _, 129.95 $ _ 

CCt:Fmpiier-- 139.95 $_ 

C and Text Editor 
(Special) _ 

ASM Utility __ 

Texas Res i dents Ad d 6.12 5^ 

Sales TAX LL 

Shipping Charges (See at Right) 


S54.95 $- 
SIO.OO $- 


TOTAL OF YOUR ORDER; |T 


Please check method of payment: 

n Check□ M<jney' OrderG MasterCard/VTSA 

Your Card #:_. 


Expires__— 

Shipping Charges: {No charge for ASM 
Utility) 

In the XJJSA-z Add 15.00 per Order. 

In CANADA: Add $10.00 per Order. 
OVERSEAS: Add S 10.00 perlbxt Editor. 
Add $20.00 per C Qimpiler. Add $30.00 
for combined C Compiler and Text Editor. 
Operating System: (Check one) 

□ CP/M Z80 □ MSDOS/PCDOS 

Specify'Your Computer Name_ 


Specify Disk Format. 
NAME-___ 


'telephone A/C _). 

Street_ 


City- 


State _ 


-ZIP- 


Cou ntry'— _ 

2 116 East Arapaho 
m HArv Suite 363 
software Richardson, Ifexas, 75081 
Ask about our Vnlume Dhseountsl 
Call 1-214-783-6001 B 
































































bd$d this good 


everything you need for the most 
demanding single-user applica¬ 
tions, or to anchor the most effec¬ 
tive, economical multi-user systems. 




And behind 
this incredible 
display of power and versatility 
is a company that ships more ter¬ 
minals than anybody but IBM! 

Call toll-free or write, today, 
for more information. 


WYSE 


YOU NEVER REGRET A WYSE DECISION. 



Introducing the WYSEpc 286 
and a brilliant new range 
of display options. 

Now you can get higher 
speed and hi^er reso¬ 
lution, together, in ex¬ 
tremely high style. 

The WYSEpc 286 
goes from “normal” 
speed to full 10 MHz 
throttle — up to 25% faster 
than an IBM Personal Computer 
AT— with the touch of a switch. 

A new lineup of graphics monitors 
lets you choose exactly the display 
capability you need. 

Combine the WYSEpc 286 
with the WY-530 monochrome or 
WY-630 color monitor and get 
outstanding performance. For 
enhanced color graphics, move up 
to the WY-640 EGA monitor. Or, 
bring CAD and desktop publishing 
applications into better focus, price- 
Wyse and pixel-Wyse, with the 
WY-700high 
resolution gra¬ 
phics display 
(as shown with 
the WYSEpc 
286 at left). 

With the new 

WYSEpc 286, you can also choose 
the keyboard that's the best fit: 
either the standard AT-style, or the 
IBM Enhanced PC keyboard. And 
you get the complete compatibility 
you should expect in every other 
way, including more than 350 tested 
off-the-shelf software packages. 

Up to 80 Mb of disk storage 
and 8 expansion slots give you 

Wystisare^-kndirsdtwirk&f^^stTeehHoltfgy. WYSEpc m. WY-640, WY530, WY-^ii»iiWY-70iianlraitmariis(?fWj>ieTf(:knoiiisy- IBMiiMdPer^oniilCompuitrATariimdemariiSi!f Inie-rn^KtiialB^messMackmesCiitpomtim. 
0 1^6 H-jraf Tschnalagy. ^DatagmsI 19S5 (cmtirutl shipfUmi updiilf. 



I P lease s end me detailed informal ion on the 
I WYSEpc 286 and the entire Wyse product line. 


I 


Name 


Title 

Coinpany 


Phone 

Address 

City 

State 

Zip 


I Mail to: Wyse Technology, Attention: Marcom Dept. 286 
I 3571N. First Street, San Jose, C A 95134 

I Calll-800-GET-WYSE bii86 


Inquiry 378 
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CD/286 


- Runs 6/lOMHz 
512K RAM 

— In dudes IJ2 Meg floppy drive 
“* AT-alyle keybOAnd 

Combined Floppy/hard disk conlroller card 
192 Watt power supply 
-* 80287 math coprocessor socket 
^ Cocnplete operations manUaE 


20 MB Hanl Disk Drive 
on a Card 



* L/iw pcrWET onumptmti 
hani diik 

' Weitem Diglld conlintlor 
- Easily Isstalb In ralnuir* 


I/O Card 



-• Ciamc purl 
tbralkl pqri 

Serial port (^rwl oplinnaO 
^ Clock/calendar 


$75 


EGA Card 



-ti4«x3&l}. ]6c«lui» 
I00%compjiiilble wkh 
IBM EGA" Card 




$229 


Internal Modem 



•*3ti0/t2l30D.aud 1 1 Cl 

Fully Hayei rompatlbJc O 1 HI? 

^ Buill In ppeaker 

External Modem $139 


HARD DISK KTTS 
For COMPAQ Portable 


-Cities 

— Cnstniction MinniJ 

— Soltwan: 

— 3Vi" Shock Mounicdi Winchcrtrr Hard Disk 
Haid Ciisk Contniller 

— 20 Meg 


$469 



For IBM PC™ 


For IBM AT™ 


— Hall helgkl hud disk 

— Western Digita] cuntnitler 

— Cabin uid iTiieniciUDii manueJ 

Bools Irom duk a a on 

-aoMep 9J0H 


—Holi bright hard disk 
—30 Meg w/RLL cotttmllEr 


$459 


— 10ms access time 

— Full height haid disk 

— CahlEs, mdunlliig rails, and manual 

— Bonis from hard disk 

— Use* AT ccmlrDller (nol included) 

2Q Meg Seagate lor AT— $529 
30 Mug SEagolc for AT— $629 


MonoGraphics Card 



Multifunction Card 



— mi* MS cesolutiew 

— Hercules cumpalible 

— t^Tillcl port 

Serial pari available u 


$89 


Floppy Disk Drive 



- Half Height 

- ElS/DD 

- Beige or AT” g 


$95 


OK Pipandabh! |a 384K 

— IVallel port 

— Serial pwl 

— Cluck/calendar 


$99 


AT Multifunction Card 



‘ OK expandable to L5 MB 

- ftinilJcl port iS -I E* 

- Serial port {2nd uptiunal) g ^ 


EPSON 




Printers 


LQ.800 

$609 

LQ-iDOO 

$759 

Fx-zae 

$575 

FX-85 

$395 


—Si HI AT Style Keyboan] 
—Mxde In. USA 


$59 


HERCULES' 


Color Graphici Card Cfc 1 

w/parallel port . . . tjx J| 

MonochronM! fkaphlcs Caid $195 


inV^ 

Math Co-Processors 

$119 
$195 


WATCH 
FOR OUR 
INDUSTRY¬ 
LEADING 
SPECIALS! 


AeCHACH INC. 

AST Adviniagp*™ mi/\7SK $395 

AST l?AMpige''' w/2S6K $259 

AST Slxf^k‘"' w/;iS4K, - 


$199 


BtifiT 

W2B7 


Ha5«s 


IBM PC-XT IBM PC-AT 


Smartmodem 


MITSUBISHI* 

.ELECTRONICS 


$449 


$389 

$349 

$695 


*2$m RAM 

* 3/360K noppy (Wve 

$1695 


-2S5K RAM 

— One 1.2 Meg (loppy drive 

— Dual Boppy/hard drive cnniriiNef 


camPAo: 

COMPAQ Portable 

- 2£l Meg Hfltd Disk 


$2789 


$1995 



One yenr limited mrraoty. Visa and MaaterCard aecopled, UPS grnimd ahipmenl prepaid In tfSA ouly. 

AB bmMla «r n.g|lalrn.a trm*™«i-|u iJt^fc- rw^^rtlta imifuln 

7801 North Lamar, Suite E-216, Austin, Texas 78752 

(512) 459-4199 
TOLL-FREE SALES CALLS, 1-800-225-5655 
Inquiry 79 FAX (512) 454-0986 
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Technical Curiosities 


BY William M, Raike 


Vending macfiines 
now offer on-line information 
at Bargain rates 


At this time of the year 
there's usually a lull in the an¬ 
nouncement of new Japa¬ 
nese personal computers, 1 
can't be sure whether it has 
something to do with the 
onset of the rainy season, or 
whether we re in between the 
two major Tbkyo computer shows of 
the year: in any case it gives me a 
chance to talk about some interesting 
sidelights, including some services 
and equipment you can find here in 
Tokyo that you would never see else¬ 
where 

A Vending B-Box 

On a recent trip to Akihabara. the 
Tbkyo district that serves as the mecca 
of consumer electronics, 1 happened 
to be walking through a showroom in 
one of the major computer depart¬ 
ment stores when I iiteraiiy stumbled 
across still another coin-operated in¬ 
formation service 

Vending machines appear every¬ 
where in Tbkyo. for everything from 
booze to batteries, but now they've 
got one for on-line data. The one on 
which I stubbed my toe was green 
and about the size of a Coke machine, 
with a sign proclaiming it to be a 
Box/' 1 never did find out what the 
name is supposed to mean, if any¬ 
thing. but it was easy to figure out 
how to work it. You insert a copper 
10-yen coin (worth about 6 cents at 
the present rate of exchange) into the 
slot look at the numbered menu and 
operating instructions on the color 
display screen, and make your selec¬ 
tion using a keyboard that resembles 
the one on a Ibuch-Tbne telephone. 
The machine then dials up a central 
computer and queries the database 
stored there. 

The B-Box service is new, so there 
are only a hundred or so machines 
around town, concentrated in com¬ 


mercial locations that cater to young 
people. The database at this time con¬ 
sists of information that s primarily of 
interest to younger people: part-time 
job opportunities, entry-level help- 
wanted announcements, and informa¬ 
tion on various special-interest 
schools and classes. The information 
is updated on a continuous basis. 
Your 10 yen buys you a 10- by 15-inch 
page of hard copy, in a clear 24- by 
24-dot kanji font, printed by a kanji 
printer in about 30 seconds and 
ejected through a slot. The front of 
the form has the B-Box logo and pro¬ 
motional information printed at the 
head and foot of the page: the back 
is a printed flier containing a variety 
of advertising. 

I've seen various public database 
terminals before, one of them located 
at the train station in Matsumoto to 
give free local travel information. But 
the B-Box is coin-operated and differs 
from the others in that the database 
is updated fairly frequently so that the 
information is quite current. I wouldn't 
be at all surprised to see a similar ser¬ 
vice offered sometime soon for 
locating apartments for rent: with 
Tokyo's chronic housing shortage it 
would be a natural supplement to the 
weekly magazines that now fill that 
need. 

The NEC PC-9801VM2E in 
THE US, 

Many of the letters I receive from 
BYTE readers contain requests for in¬ 
formation and assistance in finding a 
way to do Japanese-language word 


processing in the United 
States. Faculty and students 
in Japanese-language depart¬ 
ments at several universities 
have expressed a real need 
for that capability. Unfor¬ 
tunately since I know of no 
adequate hardware and/or 
software that can let the IBM PC and 
its work-alikes (or other computers 
available in the US.) handle Japanese, 
J've had to recommend that they con¬ 
tact someone in lapan to import a 
Japanese personal computer. 

Evidently NEC. the largest personal 
computer manufacturer in Japan, has 
become aware of this potential mar¬ 
ket. The company recently announced 
that a version of its best-selling 16-bit 
personal computer, the PC-9S01VM2. 
will be available shortly in the U.S. I've 
discussed NEC machines at length in 
earlier columns, so I won't go into 
detail here. In summary, though, this 
computer is based on NEC s V30 mi¬ 
croprocessor, running at either 8 or 
10 megahertz. (The V30 is completely 
software-compatible with the 8086 
processor and also offers an on-chip 
Z80 emulation mode.) 

The export model will be called the 
PC-9801VM2E (the E stands for ' ex¬ 
port"). will contain 384K bytes of 
RAM and two L2-megabyte floppy 
disk drives, and will be supplied with 
either a monochrome monitor or an 
optional color monitor. The machine 
comes with 192K bytes of graphics 
VRAM in addition to the standard 
RAM and supports 640- by 400-dot 
graphics. Kanji characters are dis- 

Wiflicim M. who has a Pk.D. fn ap¬ 
plied mtkematics from Nortfiu^sterK Univer¬ 
sity, went to ]apan in 1980 looking for 64K- 
6if RAMs, He has been there ever since as 
a technical translator and a software developer 
He cm Be contacted do BYTE. One Phoenix. 
Mid lane, Peterborough, NH 03458. 
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I came across my 
first BBS in the 
Japanese language 
just the other day. 


played on the screen in a highly legi¬ 
ble 16-dot font. The lapanese-lan- 
guage features include the I IS No. 1 
and No. 2 kanji character sets, for a 
total of nearly 7000 kanji characters 
in addition to the alphanumeric and 
katakana character sets. 

In order to provide a complete sys¬ 
tem suitable for lapanese-language 
processing, NEC is also going to 
supply an export model of one of its 
popular 24-pin kanji printers, the 
PC-PR201HE. 

NEC will make the necessary modi¬ 
fications to the export models to en¬ 
sure that they meet appropriate U.S. 


safety standards and FCC emission 
standards. 

In Japan, NEC sells Japanese-lan- 
guage versions of either the MS-DOS 
or CP/M-86 operating systems sepa¬ 
rately from the computer; presum¬ 
ably, the company will bundle an 
operating system with the computer 
for the export market. Be warned, 
though, that the PC-9801VM2 is not 
fully IBM-compatible, although it will 
run much MS-DOS software. Also, 
NEC hasn't said whether it will pro¬ 
vide English-language documenta¬ 
tion. In any case, the documentation 
is unlikely to be any better than the 
sorry lot that comes with the com¬ 
puter here in lapan. It will be interest¬ 
ing, too, to see what kind of support 
a foreign-language computer gets 
from NEC's U.S. sales and service or¬ 
ganizations. 

Japanese-Language BBS 

Another recent Akihabara discovery 
I happened upon had to do with bul¬ 


letin board systems and computer 
networks. Although personal com¬ 
puter users in Japan have lagged 
behind their U.S, counterparts in using 
computers to communicate, that's 
been gradually changing. Besides U.S.- 
based services like BIX, The Source, 
CompuServe, and MCI Mail, which are 
accessible in Japan via the Japanese 
international telephone company's 
Venus-P public packet-switched net¬ 
work, a number of local English-lan¬ 
guage BBSs have been In existence 
for some time. But 1 saw my first one 
in Japanese just the other day. 

One of the better computer depart¬ 
ment stores, Laox Computer Media, 
employs a technically competent 
sales staff. During a recent visit to 
their showroom to clear up a question 
or two, 1 noticed a brochure describ¬ 
ing "LAOX NET," a "pasocom (per¬ 
sonal computer) communication sys¬ 
tem." It turned out to be a BBS, run¬ 
ning on an NEC PC-980IVM4, oper¬ 
ated by the Laox store as a free ser- 
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vice to customers. Customers fill out 
an application at the store and receive 
an ID and password by return mail. 

The board operates at either 300 or 
1200 bits per second, and it offers 
bulletin board and electronic mail ser¬ 
vices. Text can be in either katakana 
alone or in conventional lapanese, 
which is a mixture of kanji characters 
and the hiragana and katakana 
phonetic alphabets. The ordinary 
alphanumeric character set is sup¬ 
ported also, of course. Prompts from 
the system are all in katakana, how¬ 
ever, making it possible for customers 
using terminals or computers with 
minimal or no kanji capability to com¬ 
municate with the system. 

Because communication between 
personal computers in lapan is in its 
infancy, Laox provides basic, easy-to- 
follow instructions for connecting an 
acoustic coupler, modem, or "modem- 
phone" (telephones incorporating 
primitive no-frills modems are avail¬ 
able, although at outrageous prices 


compared to customary U.S. prices). 
The store also provides details about 
logging on to its net using half a 
dozen different models of personal 
computers, Laox also sells the neces¬ 
sary communication software. 

The salesman 1 talked to, Ishikawa- 
san, said that the system had been in 
operation for a little more than a 
month and that more than 200 users 
had registered. Usage is brisk. With 
two new companies planning to com¬ 
pete with NTT (the Japanese domestic 
telephone company), not to mention 
the imminent prospect of competition 
within lapan for International data 
communications business, it seems to 
me that the lapanese won't lag behind 
the U.S. for long in using personal 
computers for communications. In 
fact, a number of local banks have 
been experimenting for several 
months with allowing "pasocom" 
users to query on-line bank com¬ 
puters about the balance in their ac¬ 
counts, and such trends are likely to 


continue despite the terrifying securi¬ 
ty implications, 

I've got a question, though. In view 
of the limited choice, high prices, and 
primitive capabilities of Japanese- 
made modems sold here, why aren't 
any of the major U.S. brands sold 
here? For instance, the Hayes Smart- 
modem 24001 bought in Chicago last 
year works perfectly here at both 
1200 and 2400 bps, and it supports 
both Bell and CCITT specifications 
(i.e,, U.S. and international telephone 
standards: lapan uses the latter) at 
1200 bps. Time is short, though: some 
new and sophisticated modems now 
being designed should be on the lap¬ 
anese market by early next year. 

Because of business pressures and 
other reasons, this will be my last 
BYTE lapan column. My thanks and 
best wishes go to all the BYTE readers 
whose questions and encouragement 
made writing the column a pleasure 
and to the entire BYTE editorial staff 
for their efforts and enthusiasm, ■ 


E?a:ept this one. 


Only BELL TECHNOLOGIES 
gives you the choice. 

Convert your mjid-mannered 
IBM PC/AT into a thunderbolt 
UNIX machine by adding 
BELL TECHNOLOGIES ex¬ 
pansion products. Select from 
several hard disks, tape backup 
for every budget and perfor¬ 
mance need, multi-user RAM 
cards, serial port expansion cards, 
exclusive RamDtsk technology and 
backup power systems 

Software options include both Xenb< 
and UNIX (get Mtcroporfs UNIX Sys¬ 
tem V free with a disk drive). 

Or, If you don’t need IBM's 

nameplate, skip alt integration ^ ^ _. 

hassles and go straight to our power¬ 
house Multi-Purpose Engine. Designed to shrug off multi-user loads that kill con^ 
sumer-grade ATs, our AT engine supports large hard disks, fast clocks and titanic 
RAM capabilities. 

ProcuiB The Engine pie-tested and pre-built with your 
choice of BELL TECH NOLOG IES products, 

Engines Include your 




' ' V', VV', * 

^ t i € 


t 


choice of DOS or UNIX 
System V—no charge, 
Stherway, only BELL 
TECHNOLOGIES backs 
you with a decade of ex¬ 
perience porting UNIX, 
creating UNIX computer 
systems and peripherals 
(including over 50 tape 
products), and the 
PC/AT savvy 
only an AT 
manufacturer 
can bring to bear 
Cats today and find 
out about the best 
business relation¬ 
ship in the PC/AT 
^--— world—BELL 

technologies: 

44670 Osgood Road, Fnemont, California 94639 
Telex 3723620 BELLTECH 
300-FOR-UNIX - 415-659-9097 (CA) 



Setting UNlXsystems standards thelBMcompatible way. 


■IJNIX. flitcf UNIX SystfiiKl V art [hstenarks d ATAT Xcnw ik a 


Inquiry 39 


nf fA£;rnigDll CoTJC'ralliJf' 


ft nl ln»ornalHTTJil BlJcaissfi Mactiincs Carf^rwhait Btlll InciApqratiMl ft rtal HdilRtral wilh ftIR ’ 
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Wh^^DoTh^Look 
SoMartButC&t 
AlxxitTlie Same? 

This Is Toshiba 24 pin letter quality. 


This is 9 p in 


When we developed the P321 and 
P341e 3-In-One™ dot matrix printers, we had 
just two goals in mind. 

Superb 24-pin letter-quality reproduc¬ 
tion. And a price that’s as close as possible to 
standard 9-pin models. 

One look at the print sample shows you 
we succeeded. So will one look at the price. 

In fact, we were so successful, we gave 
these 24-pin printers with the 9-pin price a 
special name: The Affordable Class. 

And we included features—starting 
with type font cartridge capability—that put 
them in a class by themselves. 

Both die Toshiba P321 and P341e 
printers produce letter-quality documents at 
72 CPS, drafts at 216 CPS and high-resolution 
graphics at 180 x 360 dpi. 

Each printer has our industry-standard 
P351 command set for more sophisticated 
word processing and high-resolution graphics. 

And each printer has standard applica¬ 
tion compatibility with the entire IBM-PC* 
line of products. 

Options include downloadable 
disk capability and type font car¬ 
tridges for an unlimited range of type 
styles, a one- or two-bin sheet feeder 


p r i 11 1 e r q u a 1 i t y« 


as well as continuous forms tractor feeder. 

Th(^ affordable and compact P321: If 
you’re keeping an eye on the bottom line, we’d 
like to direct your attention to our P321. ^en 
it comes to virtually all business and corre¬ 
spondence needs, it fills the bill nicely. 

You get letter-quality reproduction in a 
printer that looks great on die bottom line. 

The affordable extended-carriage P341e: 
If you need to do full-size spreadsheets, you 
need our wide-carriage P341e. 

Like the P321, the P341e uses our 
24-pin printhead that lasts up to four times 
longer than other printheads, and has made us 
the number one seller in the business. 

So buy a Toshiba Affordable Class P321 
or P341e printer today. Yiu’ll get letters that 
look perfect every time. 

And a type font cartridge free' 

For the Toshiba printer and computer 
dealer nearest you, call 1-800-457-7777. 


1.is a registeied trademarlt rjf Entemati{5na! Business Machines CfurpiJrati'm. 
*(;)fffr expires 2 /\ 5 / 67 . Set.’ wtnir Toshilia dealej^ Far tkilaila. 1*541 ]-8(Xi-157-7 
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Integration on a New Scale 

BY Dick Fountain 


Wafer-scale 

integration is starting to yield 
its first products 


In 1984. at the height of his 
commercial success with 
home computers. Sir Clive 
Sinclair launched a pet proj¬ 
ect in Milton Hall a con¬ 
verted country mansion not 
far from Cambridge. The 
project was called MetaLab. 
and Its intent was to bring together a 
group of innovative thinkers to work 
on high-technology projects. Though 
he hoped the results might eventually 
redound to the glory of Britain and 
provide future products for Sinclair 
Research, MetaLab was not to be tied 
to schedules; Milton Hall was to be¬ 
come a center for biue-sky research, 
rather like an English Xerox PARC. 

One of the first people to be re¬ 
cruited to MetaLab was Ivor Catt, an 
electronics engineer and teacher who 
is a veteran of British electronics, hav¬ 
ing loined in the heady postwar era 
when radar and the first digital com¬ 
puters were forging the industry. Catt 
worked for Ferranti in Manchester in 
the 1950s, when it was perhaps the 
world's leading center of computer 
technology. In the 1960s he worked 
for Motorola in the U.S, on high-speed 
logic interconnection and later re¬ 
turned to England to lecture in elec¬ 
tronics. 

During his long careen Catt arrived 
at a number of highly unorthodox de¬ 
sign ideas and spent many frustrating 
years trying to get them accepted and 
implemented. The main strands of his 
thinking can be summarized as fol¬ 
lows: He prefers serial to parailel 
architectures: he resents the perfor¬ 
mance penalties that are incurred by 
conventional chip packaging due to 
the mismatch of impedance between 
silicon circuits and printed circuit 
board tracks: he believes that fault 
tolerance should be incorporated into 
computers at the fundamental archi¬ 
tectural level rather than having it 


added as an afterthought. 

Synthesizing ail these concerns, Catt 
came up with a plan for wafer-scale 
integration (WSl) of semiconductor 
devices. Wafer-scale integration just 
means that instead of slicing up the 
silicon wafers on which chips are 
made into individual devices and 
packing them into little plastic beetles, 
you use the whole wafer with the 
chips connected on the silicon. Unfor¬ 
tunately wafers are never perfect be¬ 
cause of defects in the silicon, and a 
proportion of chips do not work. Catt 
devised a novel serial architecture in 
which good devices are automatically 
recognized and connected in a one¬ 
dimensional array while bad devices 
are locked out in somewhat the same 
way that an op?erating system locks 
out bad sectors on a floppy disk. 

In the late 1970s and early 1980s 
when Catt was trying to sell this idea, 
corporations like IBM and Wlogy 
were having spectacularly expensive 
failures with WSl using conventional 
architectures, and these botched at¬ 
tempts gave the whole enterprise a 
bad name. Trilogy tried to get around 
the problem of bad chips by employ¬ 
ing massive redundancy duplicating 
and triplicating devices so that they 
could check each other's operation 
and produce answers by a majority 
'vote," Catt pithily summarizes this 
approach as "soaking the wafer in 
dollars." 

In the late 1970s a team at Bur¬ 
roughs started to work on Catt-style 
WSl but never went beyond prototype 
wafers because of a change of man¬ 


agement and company 
politics. After Catt moved to 
Milton Hall, the survivors of 
this team, led by Dr, Malcolm 
Wilkinson, also moved in, 
and the WSl project finally 
went ahead, funded by the 
success of the Sinclair 
Spectrum. 

We now arrive at the present day. 
Sinclair Research's fortunes have 
taken a tumble, and its home com¬ 
puter interests, including the Spec¬ 
trum. have been sold to rival Amstrad. 
However, a new company called Ana- 
martic Ltd. has been formed to pur¬ 
sue and market WSl devices (the word 
Anamartic derives, I am told, from the 
Greek for "without fault"). The genera) 
manager of the company is Malcolm 
Wilkinson. Ivor Catt is adviser to the 
engineering team, and Sir Clive is a 
nonexecutive director. The company 
is temporarily working from Milton 
Hall pending a move to new prem¬ 
ises, and is looking for second-round 
funding to go into full production. 

The WisPER 2 

The first word of a product from 
Milton Hall came last year when Sin¬ 
clair announced that a "solid-state 
Winchester drive" would be launched 
for his QL computer. This device 
never appeared, but its descendant 
will be the first product from Anamar¬ 
tic Ltd. (Milton Hall Milton, Cam¬ 
bridge CB4 4AE, England. (0223) 
862661). 

A solid-state Winchester drive is 
basically a wafer full of RAM chips 
connected by a serial access path: to 
the computer it looks like a serial disk 
drive, but it has no moving parts and 

(contirtued] 

Dick Fountain is a technical author and soft- 
mre in London, England. 

He can be contacted do BYTE, One Phoenix 
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so is potentially more reliable, A solid- 
state Winchester drive is also much 
faster than a magnetic Winchester 
drive, although slower than ordinary 
RAM by dint of the serial rather than 
parallel access, 

Anamartic has working samples of 
a prototype 500K-byte wafer made in 
NMOS technology. One of these de¬ 
vices, the Wisper I, is shown in photo 
1: the 4-inch wafer is mounted along¬ 
side a small peripheral PCB holding 
the controller and ROMs for the oper¬ 
ating software. The first commercial 
product, to be available in late 1987, 
will be a second-generation device 
code-named Wisper 2, which is built 
on a 5-inch wafer and can hold 7 
megabytes. Multiple wafers can be 
stacked just like Winchester platters 
and share the same controller, so 
devices holding multiples of 7 (e.g.. 28 
megabytes, 70 megabytes) will be 
made, 

The Wisper 2 has the following per¬ 
formance statistics: Its worst-case ac¬ 
cess time is less than 50 microsec¬ 
onds: its data-transfer rate Is 2.5 
megabytes per second: and its mean 
time between failures is more than 
100,000 hours {for a 70-megabyte 


unit). By contrast, a typical Winchester 
disk has an access time between 30 
and 90 milliseconds, a data-transfer 
rate of around 150K bytes per sec¬ 
ond, and an MTBF of 25,000 hours, 
making Wisper 2 about 20 times 
faster as well as more reliable. 

The robustness of the solid-state 
device should appeal to manufac¬ 
turers of portable computers and 
computers that have to work in hostile 
environments, and the performance 
of the device is a great improvement 
over that of conventional disks. How¬ 
ever. the economics of silicon fabrica¬ 
tion are such that—initially, at any 
rate—the WSI solution will not com¬ 
pete on price per megabyte with Win¬ 
chester disks (Anamartic will not 
reveal any prices, but they are likely 
to be more than a thousand dollars). 
Winchester makers with their Far 
Eastern volume manufacturing plants 
are currently engaged in a seemingly 
suicidal price war. Moreover, magnetic 
storage still has some tricks up its 
sleeve, like vertical recording tech¬ 
niques that will increase capacity by 
an order of magnitude at little extra 
cost. 

In the short term, Malcolm Wilkin¬ 


son sees the market for Wisper 
among minicomputer and mainframe 
manufacturers who wish to design 
disk-caching systems that bridge the 
gap between fast RAM and disk stor¬ 
age in both price and speed. The ar¬ 
rival of huge optical disks makes 
Wisper attractive as a high-speed buf¬ 
fer between the slow but cheap disk 
and fast, relatively expensive RAM, 
Nevertheless, with Clive Sinclair in¬ 
volved. 1 shall be very surprised if he 
doesn't find some way to get Wisper 
into a personal computer. 

Wisper will be fabricated in CMOS 
technology (although the Catt prin¬ 
ciples work under any process), and 
its power requirements are sufficiently 
low that a battery backup can be used 
to preserve the contents in case of 
main power failure. A 70-megabyte 
Wisper could be kept safe for up to 
60 hours by a lithium battery pack. 

Fault tolerance 

A Wisper wafer contains two main 
kinds of components. It has a number 
of conventional RAM arrays, built 
from standard one-transistor dynamic 
RAM cells just as if the wafer were go¬ 
ing to be cut up into RAM chips. Be¬ 
tween these RAM arrays lies a net¬ 
work of serial communication lines, 
and each RAM chip has a communi¬ 
cations node associated with it, A 
node is connected to its own RAM 
and to the nodes of each of its four 
nearest neighbors. Figure I depicts a 
portion of a wafer, showing four 
nodes and RAM arrays. 

When a newly fabricated wafer is to 
be tested and configured, an initializa¬ 
tion program is run that sends signals 
to the first node. This node then tries 
to establish connection with each of 
its neighbors and, if it succeeds, tests 
them to see if they are fully opera¬ 
tional, Control then passes to the next 
working node, which repeats the pro¬ 
cess. The algorithm used reminds me 
of a daft game that used to be popu¬ 
lar in Commodore PET BASIC, where 
a worm finds its way around a maze, 
exploring each junction with its rapid¬ 
ly wiggling nose. The algorithm en¬ 
sures that every good node is even¬ 
tually found and that they end up all 
connected into a single snakelike 
path. The initialization program then 



Photo I: Tfie Wisper i. a prototype 500K-&yte wafer. Tfie 4-i«cft wafer is mounted 
next to a board bolding tbe controller and ROMs for tbe operating software. 
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Figure 1: T^iis diagram shows a portion of a Wsper wafer wit/j four communications 
nodes and RAM arrays. 


stores a map of this path. 

Having established a path of nodes 
through the chip, the program walks 
through the path, testing the RAM 
arrays themselves, and builds a map 
of working RAMs, Note that RAMs 
associated with nonworking nodes 
cannot be tested as they cannot be 
on the path: they may be good or 
bad, but they are forever inaccessible, 
'lypicaily, up to 30 percent of the de¬ 
vices on a wafer are defective, so 10 
megabytes' worth of chips will need 
to be fitted onto a wafer that is to end 
up as 7 megabytes. The communica¬ 
tions nodes are much smaller than the 
RAM arrays, so fewer of them will be 
bad; otherwise, the technique could 
not work. 

The final map of working RAMs and 
a path that connects them is stored 
in an EPROM on the controller board. 
Whenever the Wisper is switched on, 
software will use this map to connect 
all the components, which is accom¬ 
plished in a fraction of a second. 
There are no fusible links or other per¬ 
manent connections of any kind. This 
fact is quite frightening at first, until 
you realize that floppy and hard disks 
do exactly the same sort of thing with 
your files: you have no idea where the 
bits of a file are stored physically, but 
the operating system keeps track of 
them in software. What Anamartic has 
done is to push the same idea down 
to the level of physical storage. 

The snakelike path through the 
Wisper is the serial data path by 
which data is moved to and from the 
memory. Data and addresses are in¬ 
terleaved and fed serially onto the 
wafer: they can be separated out 
again by timing considerations. The 
RAM arrays themselves, having re¬ 
ceived an address, work in normal 
parallel fashion organized by rows 
and columns. However, data being 
shifted out of the addressed RAM row 
remains in serial form and joins the 
bit stream flowing along the path. This 
means that access is slower than ac¬ 
cess to conventional RAM mounted 
on a parallel bus, and it also means 
that RAMs at the end of the path will 
take longer to access than ones at the 
beginning. The wafer behaves like a 
disk, even down to emulating head 
travel. 


An important consequence of this 
wholly software-driven approach is 
that a Wisper can be reconfigured at 
any point during its life—if, for exam¬ 
ple, a wayward cosmic ray should 
knock out a RAM cell. By running the 
same initialization program and blow¬ 
ing a new EPROM, the device can be 
made usable again with a slightly re¬ 
duced capacity. 

THE FUTURE 

it should be clear from the above that 
Catt's self-correcting technique is not 
dependent upon the process technol¬ 
ogy used to fabricate the wafer nor 
upon the nature of the devices con¬ 
nected to the communications nodes. 
Exactly the same sort of network 
could be used to connect an array of 
multipliers for signal processing, an 
array of general-purpose processors, 
or even exotic devices like charge- 


coupled device light detectors. And 
the technique could be fabricated in 
NMOS, CMOS, emitter-coupled logic, 
or whatever, on silicon or gallium 
arsenide substrates. The only con¬ 
straint is that the array must be linear 
(i.e,, one-dimensional), Anamartic in¬ 
tends to capitalize on some of the 
possible options later, once the Wis¬ 
per 2 has been established as a 
product. 

A CMOS process was chosen for 
Wisper 2 because it is easy to get 
fabricated: all the major silicon 
houses have invested heavily in 
CMOS lines in recent years. However, 
Anamartic is researching a bipolar 
version of Wisper that offers several 
advantages. Bipolar technology is as 
old as the semiconductor technology 
itself: the original discrete transistors 
were bipolar devices made from sim- 

Icontmed^ 
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pie sandwiches of p- and n-type sili¬ 
con, Today, bipolar is still familiar in 
the form of Schottky TTL parts. How¬ 
ever, bipolar technology has been 
completely supplanted by MOS tech¬ 
nologies for microprocessors and 
memories because of its high power 
consumption. Bipolar transistors con¬ 
sume power whether in the on or off 
state, whereas MOS transistors con¬ 
sume power only during the transi¬ 


tion. A 68000 made of bipolar tran¬ 
sistors might well serve as a program¬ 
mable cigar lighter. 

But apart from this drawback, 
bipolar technology has some attrac¬ 
tive virtues. It is faster than MOS, it 
scales down to submicron sizes bet¬ 
ter. and being current- rather than 
voltage-switching, it can drive capaci¬ 
tive loads much better than MOS, 
Anamartic's Alan Sinclair (no relation 


to Sir Clive), in association with the 
University of Southampton, has de¬ 
vised a novel low-power bipolar RAM 
cell that will be used in the next gen¬ 
eration of WSI devices. 

This RAM uses a single-transistor 
cell based on a silicon control rectifier 
that occupies little silicon area be¬ 
cause it is organized vertically in lay¬ 
ers. The bipolar process should be 
capable of starting at the 1-megabit 
integration level that conventional 
RAMs have just reached, but without 
any need for complex three-dimen¬ 
sional "trench-ceH" techniques. Al¬ 
though dynamic, the bipolar RAM be¬ 
haves almost like a static memory 
when it is read, producing a high out¬ 
put voltage that does not require 
amplification (hence saving com¬ 
ponents), and it has a lax refresh tim¬ 
ing. These high voltage levels (to¬ 
gether with the layered structure) also 
make the device quite immune to 
electronic noise. An added bonus is 
that it can be fabricated with only 7 
masks, compared to 12 for the CMOS 
process. 

This development should improve 
the cost per megabyte of WSI sub¬ 
stantially, With the current Wisper 
design, there is a cost saving com¬ 
pared to conventional RAM because 
the wafer does not need to be sliced 
and packaged, but the silicon cost is 
exactly the same as for ordinary RAM 
of the same density By going to bi¬ 
polar, Anamartic believes that the 
silicon cost can be reduced to as lit¬ 
tle as half that of 1-megabit CMOS 
RAM. 

All these features add up to a faster 
wafer holding 28 megabytes, at about 
half the silicon cost of the CMOS ver¬ 
sion. It will not, however, be ready for 
production for a couple of years; a 
demonstration device is planned for 
late 1987. 

The ability of bipolar devices to 
drive capacitive loads will be impor¬ 
tant in image processing, one of 
Anamartic's future target markets. A 
wafer-scale array of simple proces¬ 
sors, each performing part of a trans¬ 
formation, could be used to process 
continous streams of video data at 
high speeds. Bipolar wafers could also 
be used directly as a video-frame 


“With Watson, our agents 
are out selling instead of 
playing telephone tag.” 


Charlies C. Ashby, Presktefil 
Huber, Realtors 
Evansville, hdiana 


At Coldwell Banker/Huber, Realtors, agents 
and office staff no longer waste time chasing 
each other all over town by phone. Instead, 
office staffers use Watson to digitally record 
incoming messages, automatic^y contact 
agents, deliver ‘Voice mail” messages, and 
record answers. A multi-purpose voice pro¬ 
cessing option for IBM PC, XT, AT, and 
compatible computers, Watson costs 
only $498 and has taken over two- 
thirds of Huber’s telephone traffic. 

For an ear-opening demo on how 
Watson can help you manage busi¬ 
ness communications better, call 
1-800-6-WATSON.In Mass., (617) 

651-2186. 




Watson 


Natural Microsystems Corporation 

e a irademark of Natuirail Micrc^ystems Corp. IBM PC, XT and AT are trademarks of Intematitml Business Machines Corp. 
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HX-12E. Our EGA' 
HX>mpiitible monitor gives 
you 6^ vlvJd colors’ Extra 
sharp text and graphic 


SR-12P. Top-afi.he-IJne' 
analog color monitor ‘ 
ieatnr&s ulira'niglt resolution 
(&4b X 430}. 4,096OQlors 
for super|3 (graphics.. Be 
finest dot pitch {.26mm) of 
anyPGC-compatIble 
monitor. Laminated nonglare 


HX-12, High resolution HGB 
color, monitor with ;3}mm 
dot pitch gives-you-better 
graphics, better text ihan 


SfMZ. Super high resoiu* 
tion HGB monitor with a 
,31mm dot pilch. Compati¬ 
ble with Stgma Designs :Col- 
or 400 board and others 
Gives you 400 fines of 
resQtutton. Nonglare scnseri. 


MAK-1Z. High resolution . 
amber monitor. When used 
with an IBM-compatible 
monochrome adaptor 
delivers 729 x 350 resplu- 
ticn , With an IBM- 
GompatFblecofor adapter, 

640 X 200 resolution with15 
shades of amber. Be 
monitor automaBcally. ad- .g lare screen, and. a built- 
in sts. to either cahj. -I n' green /amber switch; HX-S E- 


HX-9/HX-9E. Compact hind: 
inch high r^eotution RGB- 
monitor. .Perfect for worFiSta- 
tiobs where space is jat a- 
:pferritUfTt Both feature, a ..23 
dot pich;and'3n.etcJi0cldar}< 
.glass screen. Ergo- ' 
hdmjtiteahjffis I ike a built-: 


displays, The finest dot 


FflM's Color Monitor (51 53 )h 
N onglare screen. Voted'' 
‘''Best in the World” two 
years running in PC World's 


pitch (. 2Bmm) of any IBM- 
compatible enhanced 
monitor. Mongtare screen. 
Fully compatible with 
IBM's™ Enhanced Graphics 
Adapter forequtvalenls). 


'World Class PC'Contest' 


Ail monitors come with fras date and power cables. 


Is compatible with iBM's:ESA 


(or aguivaients). 


Visit your local computer store totJay and ask about our full 
line of high resolution color and monochrome monitors. 
Monitors that live up to the Princeton Graphic Systems 


Princeton Graphic Systems. 601 Ewing Street, Bldg. A, 


Princeton, NJ 08540; (609) 683-1660; TLX 


821402PGSPRIN; (800) 221-1490, ext. 1104 


tradition of quality, performance, and value 


IBM is;a.tradBmar.k ol Inlernaiional Btjsiaess Macnines. Ik.-CdIix AM.isaifadar^k 
pfS4grra Deslgfi5, Irtc, O^dEGAH- is.-a jrjdfifriar^dfOuaElramCijpiCtK^ 


ipaq Computer Com- 


natjpnark erf 


Princeton 
is the best choice 
in PC monitors. 


When you’re looking for a personal 
computer monitor, look at 
Princeton Graphic Systems. Our 
growing family of high quality 
personal computer 
monitors delivers 
compatibility, 
brilliant colors, 
high resolution, 
and dependability. 

Whether you’re 
designing sophisti¬ 


cated business graphics or 
number-crunching a financial 
spreadsheet. That's why Princeton 
is number one in the minds of more 


and more personal computer 
owners every year. 

For the very best in PC monitors, 
the choice is clear: Pick the com¬ 
pany that’s at the 
top. Princeton 
T Graphic 
Systems. 
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Introducing the Lattice* MS-DOS 
C Compiler, Version 3. 


There\s never been a better time to buy Lattice C. 
Professional programmers the world over have made 
Lattice C the standard compiler for serious MS-DOS 
programming. Now Version 3 offers even more of the 
features that have made our previous versions so 
popular Our new compiler features include: 

ANSI language constructs including, unsigned as a 
modifier, imd data type, enum data type, structure 
assignments, structure arguments, structure returns, 
and argument type checking. 

The compiler also contains better aliasing algorithms, 
more efficient code generation, and more flexible 
segmentation, in-line 8087 code generation, and 80186/ 
80286 code generation. 

The library contains more than 200 new functions, 
including: ANSI/UNIX/XENIX compatibility; extended 
support for MS-DOS; extended support for networking 
including file sharing, file locking, and I/O redirection; 
and flexible error handling via user traps and exits. 

Plus the library has also been re-engineered to 
produce much smaller executables. 

Try the new Version 3 C Compiler from Lattice. 

Because C ing is believing. 


Lattice 


Lattice, Incorporated 
P.O. Box 3072 
Glen EUyn, IL 60138 
312/8587950 TWX 910-291-2190 


INTERNATIONAL SALES OFFICES: 

Benelux: Ines Datacom (32) 2-720-51'6l 
Japan: Lifeboat Inc. (03)293-4711 
England: Roundhtll (0672)54675 
France: SFL (1)46-66-11-55 
Germany: (49)7841/4500 (49)8946/13290 


store, whereas MOS would need ex¬ 
pensive interfaces. 

In this sort of application, another 
feature of WSI becomes important, 
namely, the low pin-out. Regardless of 
how many devices it contains, a serial 
wafer-scale component logically 
needs only two pins. In and Out 
(though in practice there are a few 
more). By contrast, modem micropro¬ 
cessors can have more than a hun¬ 
dred pins, and integrating hundreds 
of such chips would be a nightmare 
due to the explosively rising number 
of pin connections that have to be 
made. Interestingly, the Inmos Itans- 
puter arrived at a solution somewhat 
similar to WSI. The TVansputer uses 
point-to-point serial connections for 
transmission of data, although when 
using off-chip memory, it still requires 
numerous pins. Ilfs fascinating to 
speculate how the 'IVansputer would 
perform if it were integrated at wafer 
scale and whether Catfs linear-array 
approach could be adapted to cope 
with such two-dimensional networks.) 

In principle. Anamartic's technology 
can be used to build linear arrays of 
general-purpose microprocessors 
with on-chip memory to execute 
parallel programs. However, not every 
kind of problem is amenable to solu¬ 
tion on such a linear array; suitable 
problems are those that involve per¬ 
forming repetitive processing on a 
continuous stream of data. Ifs likely, 
therefore, that Anamartic will concen¬ 
trate on small special-purpose pro¬ 
cessors for transforming the sort of 
data found in radar and audio and 
video applications. 

1 fervently hope that Anamartic can 
get the financial backing it requires to 
turn all these ideas into products. The 
technology looks feasible, and the 
story has an appealing romantic ele¬ 
ment in the shape of Ivor Catfs 
15-year struggle to get his ideas ac¬ 
cepted. However, the City of London 
is currently feeling sour toward high- 
technology investment in general, 
while the failure of H'ilogy has unfair¬ 
ly tainted the name of wafer-scale in¬ 
tegration inside the industry. At the 
time of writing (July), though, it seems 
that Anamartic has the backing to put 
Wisper 2 into production as a first 
step along the road. ■ 
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W^e talffin the woik 
out of doing Windows. 


Microsoft* Windows is becoming the most 
popular operating environment for PC systems. 

It’s not surprising. Windows provides the 
foundation for an exciting new generation of 
applications that users are demanding. In addi¬ 
tion, Windows handles many of the details 
involved in a software project allowing you to 
spend more time enhancing your application, 
That’s why a growing number of corporate and 
independent software developers are building 
Windows applications. 

The Microsoft Windows Software Develop¬ 
ment Kit is your key to this extraordinary new 
environment. It’s packed with full reference 
documentation, libraries, utilities and sample 
programs. Together with our C Compiler or 
Macro Assembler, it’s a comprehensive package 
that lets you make the most of your application. 

Software with a new view. 

Giving your applications the Windows 
treatment begins with a new look. The rich 
graphical environment allows you to rethink how 
you want your program to be presented on screen. 
It lets you mbc text and graphics. You can incor¬ 
porate multiple fonts in a variety of sizes, faces and 
styles. And it provides the basic building blocks 
that make it easy to create drop-down menus, 
dialog boxes, scroll bars, icons and more. 

These features not only simplify your applica¬ 
tion design, but also provide the familiar interface 
that makes your software easier to learn and use. 

Easing the data shuffle. 

Of course, there’s more to Windows than 
just looks, Now, different applications can work 
together. In concert. 

The Windows Clipboard provides support 
for users to cut and paste information between 
your applications and others. Or you can use 
messages to establish “hot links” to transfer 
data automatically. 


Upgrading made easy. 

Windows’ device independent design allows 
you to build your application today and take 
advantage of new technology as it becomes avail¬ 
able. When new graphics cards, printers and 
pointing devices appear they can be used with 
your software, without modifying your code. 
Simply by installing the new driver. 

Your window of opportunity. 

The Microsoft Windows Software Develop¬ 
ment Kit is your fastest route to better applica¬ 
tions. And with it, we also offer DIAL, our on-line 
technical support service to help you with the 
tough questions, and development courses that 
cover everything from using the dialog editor 
to memory management. 

Find out how you can get your Microsoft 
Windows Software Development Kit. Pick up the 
phone and call (800) 426-9400. In Washington 
State and Alaska, call (206) 882-8088. In Canada, 
call (416) 673-7638. And we’ll open the door 
to Windows. 


The Microsoft Windows 
Software Development Kit includes: 

♦ Dialog editor 
♦Icon editor. 

♦ Font editor 
♦Resource compiler. 

♦ Linker. 

♦ MAKE (program maintenance utility). 

♦ Symbolic debugger. 

♦ Heap analysis utility. 

♦ Sample programs. 

♦Windows libraries. 

♦ Programmers reference. 
♦Programmers utility guide. 

System requirements! 

♦512K memory, DOS 2.0 or higher 

♦ Two double sided disk drives? 
♦Graphics adapter card. 

*hard disk recommended 


MicrosoffWindows Software Development Kit 

The High Performance Software. 

MicDCMoft is a reelsiefed nademark cif MLcrnsfft Cotpotaiion 



The fastest 


Your search for execution speed is over. 
The new Microsoft® C Compiler Version 4-0 
is here. With blazing performance. We’ve 
added common sub-expression elimination 
to our optimizer that produces code that 
rips through the benchmarks faster than 
ever before. 

..the Microsoft performance in the benchmarks 
for program execution is the best of the lot overall!’ 

— William Hunt, PC Tech Journal, January, 1986* 

But Speed isn’t the only edge you get with 
Microsoft C. Other advantages include a vari¬ 
ety of memory models like our new HUGE 
model that breaks the 64K limit on single 
data items. Plus our NEAR, FAR and HUGE 
pointers, which provide you greater flexibility. 
All this allows you to fine tune your program 
to be as small and fast as possible. 

“Excellent execution times, the fastest register 
sieve, and the best documentation in this review 
... Microsoft Corporation has produced a 
tremendously useful compiler,” —Christopher 
SkeOy, Computer Language, February, 1986. 

No more debugging hassles. 

Introducing CodeView. Free. 

Now, for a limited time, we’ll give you an 
unprecedented programming tool when you 
buy Microsoft C, free. New Microsoft Code¬ 
View™ offers the most powerful too! yet in 








the war on C bugs. Forget the hex dumps. 
Now you can view and work with programs | 
at any level you want. Use the program 
source, the disassembled object code, or 


i 


Microsoft C Compiler Version 4-00 
Microsoft C Compiler 

* Produces fast executables and optimised code including elimination 

of common subexpressions. NEWl 

* Implements register variables- 

* Small, Medium and Large Memory model libraries. 

* Compact and HUGE memory model libraries. NEW! 

* Can mix models with NEAR, FAR and the new HUGE pointers, 

* Transport source and object code between MS-DOS® and XENIX* 
operating systems, 

* Library routines implement most of UNIX™ System V C library. 

* Start-up KoUTCC code to help create ROMable code, NEW! 

* Full proposed ANSI C library support (except clockj, NEW! 

* Large number of third party support libraries avaibble. 

* Choose from three math librrtries and generate in-line 80S?/80287 
instructions or flojtting point calls; 

— floating point emulator (utilizes 8087/80207 if installed). 

— 8087/80287 coproces.sor support. 

— alternate math package — extm .speed without an 8087/80267. 

* Link your G routines with Microsoft FORTRAN (version 3,3 or 
higher). Microsoft Pascal [version 3 3 or higher) or Microsoft 
Macro Assembler, 

* Microsoft Windows support and MS-DOS 3.1 networking support. 

* Supports MS-DOS pathnames and input/output redirection. 

Microsoft Program Maintenance Uttlily, NEWf 

+ Rebuilds your applications after your source files have changed 

* Supports macro <lefinitions and inference rules. 

Other Utilities 

* Library Manager 

* Object Code Linker. 

* EXE File Compression Lltility. 

* EXE File Header Utility 

C Benchmarks 


In itccUTuls 


Sieve pf 
Eratosthones 
(register! 
Copy Blt.Kk 


Micmsnft 

Lartlce 

Computer 

Innm'aTlon 

Altec 

C4.0 

C 3.0 

C 2.3 

C86 3.2 

82.9 

151.4 

172-3 

68.0 

86,9 

231.7 

199.0 

123.S 


Wizard 
C 3,0 


91.9 

189.5 


Run on an IBM PC XT with 512K memory 

Microsoft CodeView 

Window-oriented source-'level debugger, NEW! 

variables and expressions 


• Watch the values of your local and 
as you debug. 

• Set conditional breakpoints on variables, expressions or memory, 
trace and single step. 

* Watch CPU registers and flags as you execute. 

* Effectively uses up to four wiinlows. 

♦ Debug using your original source code, the resulting disassembly 
or both intermingled. 

• Use drop-down menus to execute CtdeView commands. 

* Access the on-line help to lead ynu through CodeView's options 
and settings. 

* Easily debug graphics-oriented programs since program output is 
kept .separate from debugger oup^ut. 

• Keyboard or optional mou.se support 

* Enter in familiar SYMDEB or DEBUG commands. 


'Feprinied from PC Tech Journal, January 1986. copyright 1986, Ziff-Davis Publishtrqj, 








ouVe ever seen. 


:)oth at the same time. Open a window to 
/iew CPU registers and flags. Watch local 
md global variables as well All while your 
urogram is running, 

CodeView gives you complete control, 
frace execution a line at a time—using 
lource or assembly code. Or set conditional 
breakpoints on variables, memory or expres- 
ions. CodeView supports the familiar 
sYMDEB command syntax, as you’d expect, 
^mmands are also available through drop- 
lown menus. Combine the new window- 
briented interface with our on-line help and 
lebugging has never been easier. Or quicker. 


Take the $5 CodeView tour, 

Ybu may find it hard to believe our debug¬ 
ger can do all we’ve claimed. So we’re offering 
test drives. Five bucks will put you behind 
the wheel of a Microsoft C demo disk with 
CodeView'*'See for yourself how fast debug¬ 
ging can get. 

For more information about the Code¬ 
View demo disk, the new Microsoft C 
Compiler, a list of third party library sup¬ 
port or the name of your nearest Microsoft 
dealer, call (800) 426-9400. In Washington 
State and Alaska, (206) 882-8088. In Canada 
call (416) 673-7638. 



Microsoft* C Compiler 

The High Performance Software 

Micrtisoft. MS-DOS and XENIX are registered trademarks and CodeView is a tradctnark of MicTDsnft Corporadun. UNIX is a 
trademark cif AT&.T Bell Laboratories IBM is a TtKistcred trademark erf Intemaiicima!! Bositiess Machirijes Corporation. FOffer expires 1Z/31/S6. 


File Search Uieu Rtui yatch Options 


0) island : 244 
1) tiszeroO ^ 1 

2 ) 4834:8000 60 00 00 08 80 00 80 00 43 


Calls 


I arctanCZ) I 


iialn(2,iZ?8Z) 


3 SB 5 : 80 ^ B^ 2 B 0 tlOt* 

3 DB 5 : 08 F 1 E 89402 CALL 

3 DBS;e 0 F 4 56 PUSH 

3 DB 5 ;MF 5 8 B 7604 MOM 

13 : t[ 0 ] = i; 

3 DB 5 : 00 F 8 e 606441 A 01 MOM 

14 : diu(s): 

3 DB 5 : 8 BFD 56 PUSH 

3 DB 5 : 8 BFE E 82 &B 1 CALL 

3 DB 5 :BiBl 83 C 462 ADO 

is: addO: 

E84Me CALL 

16 : island = V, 

3 DB 5:0187 C 746 FE 0100 MOM 

m _ .do { 

>da 33 8 x 29 
4034:0021 Microsoft 


AX ,0002 

__,c}ikstk ( 0388 ) 

SI 

SLUord Ptr [BP *041 

Byte Ptr I_t (iA 44)],01 
t[J = 1 /s */ 
s 

_dig ( 0227 ) 

SP,t02 

_add (0154) 

Uord Ptr [island ],0001 


AX = 0002 
BX = 31 CC 
CX = 80 F 4 


B SP = 31 CA 
I BP = 31 CE 
I SI = 0802 
I DI = 32 A 8 
I DS = 4034 
I ES = 4034 
I SS = 4034 
I (^ = 3 I)S 5 
I IP = 80 F 8 
I novrflow 


positive 
not zero 
no auxey 
odd 



















The Diconix 150. So small, it’s the one 
PC printer you can take lightly. Ani 



t-800-DlCONIXTelex: 288-280 

Inquiry 106 
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Resident Headaches 

BY Ezra Shapiro 


Some MS-DOS 
pop-ups and Microsoft's Works 


It was the Great Crash of '86. 

I'd loaded seven 'TSR (ter¬ 
minate and stay resident) 
programs into RAM and was 
about to take a break by 
playing a round of Willy the 
Worm, a mindless shareware 
game I never took that 
break: 1 typed Willy" the screen 
blanked, and the system locked up. 
After several unsuccessful resets, 1 
booted the Compaq from a floppy 
disk and discovered that about half 
my hard disk's file-allocation table had 
been turned to mush. Since I had 
done a backup three weeks earlier 
(there's another lesson here), it cost 
me two days of sweat to get the sys¬ 
tem back to normal. I have no idea 
what happened, and attempts to 
duplicate the crash have failed, but 
I'm forced to wonder about all those 
pop-ups. 

Memory-resident programs for MS 
DOS machines are multiplying like 
mosquitoes in a swamp. It wouldn’t be 
so bad if MS-DOS for Microsoft or 
IBM or somebody) offered the neces¬ 
sary facilities and standards to handle 
pop-up accessories in a straightfor¬ 
ward fashion: but no. every developer 
has to reinvent the technology. As a 
result, the programs as a class are 
nasty ill-tempered beasts that cause 
as many problems as they attempt to 
solve. Trying to evaluate them, I've 
learned a frightening rule: The more 
memory-resident programs you use. 
the more likely you are to freeze your 
software, crash your system, or lose 
your data. 

While my testing has been neither 
faultlessly scientific nor absolutely 
comprehensive, it has certainly been 
valid in terms of the real world. My 
system is cleaner than 95 percent of 
the systems you'll find: even though 
every stand-alone application runs 
without a hitch (i.e.. if it s going to run 


for the Macintosh 


at all on any machine). 1 have ex¬ 
perienced every possible software 
disaster while playing with memory- 
resident programs. 

Thus, it's impossible for me to say 
whether any specific program is truly 
safe to use: there are just too many 
variables to track: foreground applica¬ 
tions, other pop-ups. versions of the 
operating system, etc,, etc,, etc. Every¬ 
thing interferes with everything else. 
So you're on your own when experi¬ 
menting with the TSR programs men¬ 
tioned below. (Good luck.) 

Here are a few general guidelines. 
Don't load your system with more 
than one or two TSRs that are vital to 
the way you work: add a third or 
fourth and the odds of failure increase 
astronomically. Don't believe manu¬ 
facturers' claims of universal com¬ 
patibility: it's not possible, given the 
state of the art. Finally expect to be 
disappointed. 

For this column. I've pulled four TSR 
programs out of my growing pile of 
them. In the next few months, I'll try 
to get to as many of the others as 
makes sense. 

Cursor Madness 

Of this month's products, I'm happiest 
with Cruise Control (Revolution, 
$29.95), but I'm irritated that I need it 

Ever lean on a cursor key for a sec¬ 
ond and then watch in horror as the 
cursor sails across your screen to a 
spot well beyond where you wanted 
it to stop? Cruise Control is the 
answer. It makes your cursor behave. 

For a small utility, its list of features 


is impressive. You can adjust 
cursor speed to your taste, 
anywhere from a painful 
crawl to a whizzing blur. With 
"antiskid braking. ' the cursor 
stops instantly when you lift 
your finger from a key—no 
more cursor run-on. You can 
have any key repeat automatically (at 
a reasonable rate) until you touch 
another. Revolution also throws in 
single-keystroke time and date stamps 
and a screen-blanking function to pro¬ 
tect your monitor. 

Cruise Control offers a seleaion of 
four strategies: one for most standard 
programs, a second for programs that 
set up their own internal keyboard 
buffers, a third for ported CP/M ap¬ 
plications. and a fourth specifically for 
WordStar. It should run with just 
about anything. 

I've used it extensively, mostly with 
Framework and a patched copy of 
WordStar for the PCjr, and it's delight¬ 
ful. 

The reason I'm irritated about need¬ 
ing this program is because it does 
something I think the operating sys¬ 
tem should do. Dear old MS-DOS is 
caught with its pants down on this 
one. 

TSR Teamwork 

Next is Referee (Persoft. $79.95), a 
group of three programs designed to 
simplify using TSRs. The ideas behind 
the pr^^uct are really quite good, but 
I suspect the company may have 
taken on an impossible mission. 

Referee lets you determine which 
memory-resident programs are active 
at any given moment. You tell it which 
TSRs you want running when you're 
using a particular piece of software. 

{continued) 

Ezra SftofHro is a (xmsidtit\g afitor for BYTE, 
Contact him at RO. Bcuc 170040, San Fran- 
cisco. CA 94117-0040. 
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APPLICATIONS ONLY 


PopDrop lets you 
unload TSRs from RAM 
witHout rebooting. 


and it disables the others. 

Let's say you want to have SideKick 
and ProKey available when you're at 
the DOS prompt Ready! and Graph- 
in-the-Box in your spreadsheet, and 
Ready! and Strike in your word pro¬ 
cessor First, you run a stand-alone 
program called REFEREE and give it 
lists of your applications and pop-ups, 
Next, you specify sets of TSRs for your 
applTcations, Persoft has done this 
part well: you can set up your com¬ 
binations (what Persoft calls ' RAM 
teams") in less than five minutes, 

A second component, REFWA'TCH. 
is a TSR you load before any other 
memory-resident tools. REFWATCH 
monitors the DOS command line and 


determines which TSRs should be ac¬ 
tivated or deactivated based on the 
information collected by REFEREE. 
The final program, SIDELINE, is a TSR 
that gives you a status check and 
allows you to enable or disable pop- 
ups from within your application. 

In theory, then, you've got control 
over your TSR software. You can use 
what you want when you want it. and 
you can avoid conflicts between pro¬ 
grams that use the same hot keys. 
However, in the absence of standards, 
you wind up with two more resident 
programs in the stack (REFWATCH 
and SIDELINE), and that means 
potential compatibility headaches. 

Several of us at BYTE got copies of 
the product when It was released. I 
couldn't get it to work with Instant 
Recall and my system froze every 
time I tried to use SIDELINE. Ion Ed¬ 
wards had no problems with SIDE¬ 
LINE, but he discovered that Super- 
Key could no longer communicate 
with SideKick. Then Dave Haskin at 


Persoft called to say that Cruise Con¬ 
trol was incompatible with Referee 
but was being fixed. 

I like the crew at Persoft; they're 
organized, professional and compe¬ 
tent, When they say they intend to 
work their tails off to solve the com¬ 
patibility problems, I believe them, I 
don't doubt that they'll get the pro¬ 
gram working smoothly with all the 
major pop-ups, and if that's what you 
want to run, Referee will be a great 
program for you. But there will always 
be a few obscure old programs and 
a couple of unorthodox new ones 
that will refuse to work with Referee, 
at least in its current form. If you tend 
to experiment, frustration lies ahead. 

ANOTHER Method 

PopDrop (Infostructures, $19.95) 
takes a less sophisticated approach to 
the question. It's merely a utility that 
lets you unload TSRs from RAM with¬ 
out rebooting your system, either one 
at a time or all at once. 

In operation, it's a lot like the TUrbo- 
Power Software TSRCOM utilities I 
wrote about last month. Unlike 
TSRCOM, a group of small public do¬ 
main programs, PopDrop is a single 
piece of software, and as such is 
slightly easier to use. 

Each time you invoke PopDrop, it 
places a small marker in RAM, allow¬ 
ing you to create layers of pop-ups 
between the markers. A second com¬ 
mand clears out memory up to (or in¬ 
cluding) one or all of the markers. 
PopDrop also has a View command 
that shows you a map of memory, so 
you can tell which TSRs you've 
loaded. This strategy seems to work 
in most cases: the only problems I've 
had with either PopDrop or TSRCOM 
have been with very sensitive TSRs. 
The choice between the two is a coin 
flip: if you're more comfortable with 
commercial software, buy PopDrop, It 
works. 

Electronic Stickers 

SmartNotes (Personics, $79.95) is a 
good idea that's only slightly flawed 
in its execution. This TSR program 
provides a way to attach marginal 
notes to files: if you ve scrawled com¬ 
ments on those little yellow sticky tags 



Dream 

for the IBM® PC, 

XT and Compatibles 

10 MHz speed triples system 
performance. 

■ Compatible with Lotus/Intel/ 
Microsoft Expanded Memory 
Specification. 

Optional EGA or serial/ 
parallel/clock module. 

• Compatible with popular 
local area networks. 


TM&r PC, XI] inlerriHlifinal Business Machine Corp. 


Call (outside California) 

(800) 221-5842 


MUNmnoN 

- Systerr) Solutior^s for Sus/ness 
1231 California Circle 
Milpitas, CA 95035 
(408)263-1200 
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SQUGEZf W IBMESilSilMJirK 
SHSADO^K OH A USK-m,^ 


Spreadsheets are wonderful 
tools, but they have three major draw¬ 
backs: they take up a lot of disk 
space, they take a tot of time to load 
and to save, and they're expensive 
to send electronically. 

Introducing SQZr from Turner 
Hall Publishing, the spreadsheet 
compaction utility that reduces the 
amount of disk space needed for 
Lotus 1-2-T 
and Symphony"" 
spreadsheets by 
80%-95%. And 
cuts retrieve/ 
save time for 
floppy users. 
SQZ! takes 
up less than 30K of RAM and runs 
co-resident in memory with DOS and 
the Lotus program. It works easily with 
popular memory-resident programs 
like Note-lt"" and Sidekick^ In RAM, 
the spreadsheets remain the original 
size. Spreadsheets are automatically 
squeezed and unsqueezed during 
normal file saving and retrieving 
without loss of content 

SQZ! features a communications 
option that reformats spreadsheets 
so they can be sent over electronic 
mail services that normally only 
accept text files. And since the files 
are sent in compressed form, you can 
save 80%-9O% in transmission time 


WITH 
m mcASES 
0FI'2'3Am 
SYnmam 



on your phone bill. And a password 
feature lets you encrypt files to 
protect them from unauthorized use. 

SQZ! is simple to use. It’s not 
copy-protected so hard disk users can 
install it easily. The user interface 
mimics Lotus! You can even customize 
the defaults. 

SQZ!runs on the IBM^ PC, XT."" 
AT,"" and 100% compatibles with 
any release of 1-2-3, Symphony and 
VP Planner."" It's compatible with EMS 
memory expansion boards. Every 
package comes with a complete User's 
Manual, the program diskette, a Help 
Hotline number, and a 30-day money- 
back guarantee. 

We also publish Note-lt, the 
1-2-3 documentation utility. Which, 
we're proud to say, was named 
1985 runner-up Product of the Year 
by Infoworld . 

Remember, when you're up 
to your ears in data, there's only one 
thing you can do. SQZ! 



mMTA SQUBZER 
FORIOTUS. 


Hownoum. 

Order SQZf by phone^ We accept MasterCard or Visa. 
Or fili out the couporj at the right and send ft to us with 
a check or money order. Include $2 shipping ($12 outside 
USA). CA residents add $5.60 sales tax. SQZ! comes with 
a 30-day, money-back guarantee. 

Turner Hall Publishing 

lOEOl 'Ibrre Ave,. Cupertino. CA 9S014 

1-800-556-1234 x527. 

(In CA 800-441-2345x527.) 

SQZ! is also available at better dealers. 


r- 1 

I Please send me ^__ copies of SQZ! at $79. 95, p/us | 

I S2.00 for shipping ($12 outside USAJ. CA residents add | 

I S5.60 sales tax. □ / enclose_Please charge my I 

I □ MasterCard or □ Visa, I 

I C^rd M ___ Exp. Dote _ m 


Warns 


Company 

Address 


City _Sfate 

Phone () 

BYT11086 



SQZ! and Note-tt are trademarks of Turner Halt Putitishing. Lotus and 1-2-3 are registered trademarks, and Symphony is a trademark at Lotus Development Corp. 
Sidekick Is a trademark of Borland International. IBM is a registered trademark of, and IBM XT and IBM AT are tradernsrks of Irjternationat Business Machines Corp. 
VP Planner fs a trademark of Paperback Software International. Program copyright Synex Systems Corp. 


SEE us AT COMDEX FALL IN SOFTSEL BOOTH. 




















MORE OFTW BEST FROM MICRO MART 

AMERICA’S PC SPEOAUSn 



Proline 286 

• 80286 processor 

• 10MH2 

• 2S6Kstar>dard (up to 1MB) 

• video graphics card 

• AT'Styfe keyboard 

• BIOS paranteed 

• 8 lotafeKpansion sJot^ 

• FCC licensed & UL approved 
Color Graphics 
System $1,444.00 
Mono Graphics 
Syrtetn 



Proline AT 

• 80206 processor 

• 8 MHZ 

• J60K floppy drive 

• S12K standard (.up to tlMB) 

• video graphics card 

• 12 totai expansion slots 
« BIOS guaranteed 

• FCC licensed & UL 
approved 

Color Graphics 
System $1,925.00 
Mono Graphics 
System $1,975.08 



Proline XT 

• 8068-2 processor 

• 4,77 MHZ -8 MHZ 

• 256K standard (up to 640K) 

• AT-styfe keyboard 

• video graphics card 

• 8 total expansion siots 

• BIOS guaranteed 

• FCC iicensed & UL approved 
Color Graphics 
System $549,80 
Mono Graphics 
System $SW.OO 


Monitor not included with PROLINE desk top systems, but we'll be glad to configure any system to your specific needs!! 


MULTIFUNCTION BOARDS 


We have a compiete line of Multifunction Boards corn patible with 
the PCj XT nSf AT and all compatibles. 

AST SIX PkK, loaded wy3&4K...$209 

AST I/O MINI, short hd. serial, paraiiei, dock.CALL 

QUADRAM Gold Quadboard, 384K, optiortal 2nd serial & 

parallel ports. $439 

TALLTREE JRAMIIand III . .. From $125 

INTEL ABOVE BOARD, PC & AT, NEW!.from $235 

THESVS FA5TCARD up to 1 MB, Password Security 
forPC.. ... ,. .Fr(Mn$219 

GRAPHICS CARDS _ 

AST Preview, Hercules mono campatibie ..CALL 

HERCULES Mono ACoiorGraphics Card. New Low Price! 

TECMAR Graphics Master, HiRes Color ^ Mono 

supports Lotus... CALL 

QUADRAM Quadcoi or I & il color cards.. 

QUADRAM EGA, Includes 256K display buffer. . $359 

STB EGA + with 2S6K display buffer.. .$319 

STB Mono A Graphics Caids available. 

Generic monographic cards .. $99 

SIGMA Color 400 for PCS SR-12. ... . New low Price! 

PARADISE Mu i I id ispiay, mono & color, parallel.$195 

VIDEO 7 Vega EGA, best enhanced color 
graphics buy ..... . $309 

FLOPPY DISK DRIVES 


1/2 HEIGHT Disk Drives from Toshiba, Mitsubishi, St Teac: 360K 
A 1.2 Meg drives, PC, XT, & AT & compatibles .From $99 

HARD DISCS 


IRWJN 10MB internal tape back-up. . .$429 

IRWIN 20MB i nterna i tape back-u p..$529 

SVSCEN Complete line . .... Call for our 

special Sysgen pricing! 

BERNOULLI TECHNOLOGY Hd disc Subsystems 

(20A40MB).From $2095 

SEAGATE 20 & 30 Meg. br PC/XT A PC/AT. CALL 

PRI AM 4CIMB voice coil superfast hard drive... —.$1249 

PRIAM 60MB voice coil superfast hard drive.$1595 

TALLGRASS 25 through 80 MB Hard drive subsystems. 

Including 60MB tape back-up... 

WESTERN DIGITAL 10MB File card ...$539 

WESTERN digital 20MB Fiiecanrf. .$629 


SOFTWARE 

ACCOUNTING 

SORCIM/IUS Compiete line including 
windows . -..From $295 each 


SPREADSHEETS & INTEGRATED PACKAGES 


SORCIM/IUS SuperCALC 3, Wrs. 2,1 .$209 

SORCIM/IUSSuperCALC4. NEW 

ENHANCEMENTS & UTILITIES 

NORTON Utilities 3.1.$38 

ROSESOFTProKeyS.O. . . $79 

COPY II PC..... ..,.$22 

SOFTSTYLE Set FX + and Printworks, printer control. 

SIDE WAYS In verts printout.. . . $35 

BORLAND SidflKick. $32 

BORLAND Superkey. . $42 

BORLAND Lightning. $59 

FIFTH GENERATION Fastback.$96 

COMPILERS & LANGUAGE TOOLS 

lattice C-Com pi ler. $249 

MICROSOFT Complete line.CALL 

MICROSOFT Quick-Basic. $65 

BORLAND Turbo Pascal, Toolbox A more.From $35/each 

GRAPHICS 

Z-SOFT PC Paintbrush, mouse graphics .... .. . -$69 

DECISION RESOURCES Diagram Master. CALL 


DECISION RESOURCES Sign Master.$149 

DECISION RESOURCES Chart Master.$219 

DECISION RESOURCES Map Master ..$239 

MICROSOFT Chart. $109 

MICROSOFT Windows.$65 

COMMUNICATIONS 

MICROSTU FCrosstalk XVL Latest verslor> .. $95 

HAVES Smartcom 11. $85 

MICROSOFT Access w ith wi ndo ws..$159 

WORD PROCESSING 

Mu OtMATE Advantage ,.$279 

MICROSOFT Wtord, version 3.0 $295 

VOLKSWRITER, ver 3.0. $159 

SSI WtirdPerfect, veraion 4.1 .. $229 

MICROPRO Word sta r Professi o na I _ $229 

MlCROPROWordstarZOOO.$229 

MICROPRO Wordstar 2000 Plus. $279 

OFFICE & PLANNING 

HARVARD Total Project Manager. ..CALL 

SORCIM/IUS Super Project.$212 

MICROSOFT Proiect, vers. 2.0. CALI 

DATA BASE MANAGERS 

Call For Unadvertised Data Base Managers.. 

MICRORIM Report Writer A Clout.CALL 

MICRORIM R-BASE 5000 .. $379 

M 1C RORIM R- BASE System 5.CA LL 

MICROSTUFlnfoscope. $99 

DBASE ill PLUS .CALtl 

BORUND Reflex . $75 

PROTOCOL CONVERSION 


SNA & BISYNC 3780, 5251, Mod 11 A 

12,3274,3278.In Slock! 

IRMA Compiete line.. .. From $025 

NETWORKING 


QUADINET tX complete line.AVAILABLE 


PRINTERS 

DOT MATRIX 


Completelineof EPSON printers . Special! 

EPSON FX-65. $389 

OKIDATA192, 193, Pacemark 241 (3.CALL 

OKI DATA 292 . $449 

OKi0ATA293 .$579 


OKI DATA 294 $1019 

TOSHIBA P-341.$769 

TOSHIBAP 351.$1019 

NEC P-5, P-6, iii P-7 .New Low Prices 

LETTER QUALITY 

NEC Spin writers 2050 $619 

NEC Spirt writers 3550 .$729 

N EC Spin writers 8850.$1049 

EPSON OX-35 . $639 

LQ Laser printers available . CALL 

We carry a full rar>ge of form handling options. 


CHIPS 

All our chips are tested and priced for quick sale. Call us! 


INTEL 8087-2, B08/-3, 80287 . .From $112 

64K RAM CHIPS .Call for Market Price- 

12BK RAM CHIPS . ... Call for Market Price. 

256R RAM CHIPS . . . . . . Call for Market Price. 

MODEMS 


HAVfS Smart modem 300,1200,1200 B & 2400. Wa have the best 

stock in the USA .. CALL! 

PEACHTREE TECHNOLOGIES P-1200 

(Hayes compatible externa!]...$239 

ANCHOR Signalman Express 

(300-1200 baud external). $249 

MONITORS 


PCS Max 12tE], HX12, HX12{EK 

& SR-l 2 . . . . .Lqw Price 

AMDEK Color 600, 640 x 200, 

IBM srar>dard res.. $3B9 

AMDEK CoEor 722 . $499 

AMDEK 310A amber rrionochrorne .....CALL 

MAGNAVOX amber monochrome , ..$99 

SONV 9" portable color... $399 

SONY 12^8. T3MRCB/TV) . . . ....Instock 

MISCELLANEOUS _ 

MOUSE SYSTEMS Mouse, optical mouse .. . $125 

MICROSOFT Mouse, bui or serial .$135 

K E YTRON ICS 5151 Keybds for i BM & AT SlT. $169 

QUADRAM M i crofajer pri nt bu fter, 8- T 28K.From $125 

GRAVIS Joystick.$35 


We fiave a full fine of siccessories, ribbons, disketies, 
dust covers, ffip 'n' files, printer stands, iwtfch iwxes, 
and surge protectors i n stock lif 


Due to continuing market fluctuations, pricing may drop daily. 
Call for most current prices!! 


(404)449-8089 'Sn-800-241-8149 



America's PC Specialist 

^ Copyright 1986, Micro Mart, Inc. Technology Corporate Campus 3159 Campus Drive, Norcross, GA 38071 
Prices and avaiJabiiity are subject to change without notice and are sirnilar, but may vary at Micro Mart Retail Stores. 
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svcKiBn iP%i i^6cnn« 

Whal Wj^ul^ Ybu Do? 


Y 

outi 



QU turn on your AT "* computer anti 
suddenly it starts to happen. Your computer 
starts gasping for information because your AT 
battery is dying. The simplest data, tike the 
time and date, becomes a struggle^ Ait vitai 
signs start fading from the screen. Without 
action, tbe victim wilt soon lapse into 
unconsciousness, 

WIrat would you do? 

Until recently you woold have been powerless 
to save your AT computer, 

Replacement batteries were not readily aval table. 
All you could do was stand by helplessly as 
your computer's life source drained away. 

But now, with tbe help of IBC, you can resurrect 
your AT, by using IBC's simple method of 
CPR- Computer Resuscitation. Just plug In 
one of IBC’s new Tad Iran high-energy lithium 
batteries , and your AT will have a new 
lease on life. 

TheTadiran Replacement Battery from IBC saves 
you from an inevitable crisis. Every one of the 
mitlion ATs, compatibles and clones in use today 
will face this emergency In the coming months. It 
could happen a few weeks from now, or maybe in 
a year. The lifespan of currently installed batteries 
varies from one month to 3 years. 


iwaBNW - > 

- Clock calendar function fades and disappears 

- Configuration files vanish 

Steps to Take In Case of Sudden AT Death 

• Do not panic 

• Do not move injured computer 

- No need to call repairman 

• No need to call manufacturer 

Just cait IBC, and you wilt get immediate 
shipment of your new Tadiran ATreptacement 
battery. The life you save wiit be your 
computer’s. 

Corporate quantity 
discount available. 



Shipping $3.00 per battery, 


Please send me an IBC AT Battery for $27.50 
(CA residents add 6.5% for sales lax) 


and stuck them to manuscripts or 
reports or walls, you've got the basic 
concept, 

SmartNotes generates the equiva' 
lent of those stickers, in two sizes (5 
lines by 23 characters and 10 lines at 
the same width) and half a dozen 
colors. The program attaches notes to 
text or spreadsheet cells by Temenri" 
bering" the appearance of the rele¬ 
vant chunk of the screen: it's a form 
of pattern matching. Thus, not only 
can you annotate within an applica¬ 
tion, you can even add comments to 
your directory listings. Storage files 
can hold 50 notes, and they are com¬ 
pletely independent of application¬ 
generated files. 

1 can see SmartNotes as the perfect 
product for any office where people 
must comment on a document before 
producing a final draft. This is the best 
way yet to suggest changes without 
having to alter an original. 

Now for the quibbles. Jn all of Per- 
sonics' promotional screen shots, 
notes are always attached to items to 
their left. It looks great because 
there's a little arrow in the upper left 
corner of each note calling attention 
to the flagged data. Unfortunately, 
that arrow is merely decoration—it's 
always there, pointing to the left, even 
if you're flagging an item to the right. 
This may seem like a trivial gripe, but 
it can get quite distracting. 

Also, though the note editor is rudi¬ 
mentary, it does include word wrap. 
With a 23-character maximum width, 
word wrap is a lot more trouble than 
it's worth. I wish there were some way 
to shut it off. 

Conclusion? SmartNotes is handy, 
particularly for team projects. Its flaws 
are easy to live with, the documenta¬ 
tion is excellent, and the program is 
a breeze to run. 

In the Mac Corner 

i d call Works (Microsoft, $295) for the 
Macintosh a wonderful piece of soft¬ 
ware if I could figure out the rationale 
behind its design. The product is a 
four-inone integrated package that 
combines a word processor, a spread¬ 
sheet, a database manager and a sim¬ 
ple communications module, it will 
link databases and documents for an 


Don't let time run out on your computer. 

Protect against down time! 

Buy an IBC battery now, so you always have a 
back-up. 

IBC Battery Features; 

»Meets or exceeds all manufactureTs 
specifications 

* Warranted for In-use fife of 3 years 

* 10-year shelf-life 

- For IBM/AT, Compaq 286 series, and all other 
AT compatibles and clones 

* Easy to install 

If your computer should exhibit the following 
warning signs, you must take action immediately! 

IBW/AT a 1 leQislierel tn(t«nark 'Vf Interiuttmal Bwlness. Mactimes. 

Compaq 2Se. i& a mgislirtd IrSikmarii Eif [:dnifiaq Cotfiariliin 


Name_TitiB 

Company Name_ 

Addiiss_ 


Make ol cpmptiier_____ _ 

money order or dUKk myabie lo 

□ Chsc3t.^ftciosed‘ Indefnalion^ SaflEry Corpantion. 

□ Mastercard or Visa #_. 

Cart Mtpiration_. 

'We need 7 wiNklng days lor chECk to cteai. 

International Batteiy Corporation 

6660CanbyAve #113, Reseda, 
CA 91335 (TU 6975427-L) 

To order calh ( 600 ) 225-9359 CA 
( 800 ) 554-3700 US 
Other inquiries call: 

(BIB) 600^0516 
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How to tackle 
a 300 page monster. 



Turn your PC into a typesetter. 

If youVe writing a lonfe serious document on your IBM PC, you 
want it to look professional. You want MicroTgX. Designed espe¬ 
cially for desktop publishers who require heavy duty 
MicroTgX is based on the TgX standard, with tens 
of users worldwide. It easily handles documents from 
smaller than 30 pages to 5000 pages or more. 

No other PC typesetting software gives you as 
many advanced capabilities as MicroTgX. 

So if you want typesetting software 
that’s as serious as you are about your 
writing, get MicroTgX. Call toll five 
800-255-2550 to order or for more 
information!" Order with a 60-day 
money back guarantee. 

MictoTeX 

from Addison>Wesley 

SGirioiifi typesetting for serious desktop publishers, 

’‘Dealers, call our Dealer Hot Line: 800-447-2226 
[Irt MA. 800-446-3399), exl 2643. 



• PRINTERS • 


PANASONIC \1 year urairaniy] 

xxp tQ80 h*L0 1ei .ns.K 

K)tP 1091 Iftp rsted. 

KXP 1092 ISO cpi 7K bufler. 274.95 
K)(P 1595 240 cps [15 ” carr | S29.95 
EPSON 

im lOOcgs. SO col.. NLO . .21% % 

rx2a6 Nfw ..NEW low PRICE 

NEC 

3550 SpinwriEer tQ.7I9-9S 

OKI DATA 

OKI 1&2P 120 cps [00 column} 199.9S 

OKI 292 200 m m 

OKI 293 15 cart. 200 cpi. .SPECIAL 

OKI 2410 PacenwJi 350 cps . CALL 

JUKI 

eiOOOaissfwJiMl.339.95 

5J00 15* Daisywheel.IN STOCK 


> COWPUTtH BOaiWS « 

Hercules color card.149.95 

Paradise EGA with auto switch. 359.95 

AST s« pak plus. 384K.219 95 

Tecmar the Captain luirli 

Mion..L59.95 

Weslern diiiilal 10 meg/20 meg IDir 
• Can't mention rho name • 

Color graghtcs card .....(9.95 

Mono graphlo card.109.95 


Focus Compulira. 1303 45th Si.. BrocAlyn. N.Y T«E. (7L() 

7600 Open Hon Thurs. 10-7, Sun. 10-6. frl. lD-3. West orders 
shipped wilhin 24 hours Master Card. VISA. American Express gladly 
accepted. All prices m this ad relied cash discount New York State 
orders must add local sale tax AFl m^chandise available while 
supplies lass. Price guarenteed 5ubjecl to verahaMe suppliers in¬ 
creases. Money back guarantee il returned within 14 days in mint 
condilmn with atl papers and paching ruatenal intact No r^urns 
accepled on open soitware. 


Call Toll Free 

1 - 800 - 223-3411 


COMPUTERS 


FN££ miULUETION OF 
ANT ADDITIONAL ODAAIIS 


SHARP PC 7(H)0 

Lightweighi rransportable that's also a 
desktop 

• Illuminated crystal drsplay 

• Builr m dual 5U’' tioppy drives 

• 326 KB RAM ejtpandable lo 7D4 KB 

SPECIAL FREE BONUS SHARP 
CASE WITH PURCHASE 
CALL FOR 
THE lOWEST PRICE 


BONOWELl XT compatable Cumpitele 
With C40H Iwo 3C0K disk drives, 
key heard. monocturDme card, pnnier 
port, hi res monitor. {jW basic, and DOS 

pSe ONI* ^69“ 

SERVICE NHWORK 
THROUGHOUT U-S.A 

ORIGINAL IBH PC with 25&K two IBM 
360K disk drives, keybaard 

ISH NOW ONIY *1049®® 


» MODEMS > 

Hayes Smwtfnodem 1200G.''' 

IBM .. ... 299.95 

Hayes Smartmodem MO.129.95 

Hayes Smartmodem 

2400/RS 23? . 569.95 

Hayes Micromodem 

lle/Smarlcnm.129.95 

Hayes Smirtmodejn Itc (Appre) 
wrth Smarlmeem soflware 149.95 
Amaaing Modems 1200 Baud 
mtefnai with software .. . 91.45 

Amafing Modems 24C0 Baud inlernal 

with software. 196,95 

General Electric 3-0200 AC/OC Modern 
EJirecr/accPUStic lull two 
year warranty . . _ .69.95 

■ MOHITOBrr" 

Amdefc color 730 HGB/AnaIrvg/ Extra 

hi res, PGA Compal.741.95 

Can t mention the name 13" RGB hi res. 
mtg. by Hitachi List 

09995.Now unly 279.95 

I^EC muHi sync evervlhing all m one 
monilm EGA/PGA/CGA/,. HEW LOW 
Kirnn hi res TT L mcmdcir w7hft 

base..4109 95 

Princeton Graphics HH12 hi res 
cPiDr RGB .399.95 


uncomplicated mail merge, turn 
spreadsheets and databases into 
good-looking business graphs, and 
spit out classy documents and data¬ 
base reports. Everything is clearly de¬ 
fined. true to the Mac interface, and 
professionally executed. Mac users 
will be particularly pleased to see that 
text does not lose attributes when 
moved between applications (an an¬ 
noyance when you use the Mac's Clip¬ 
board with stand-alone programs). 

in fact, I'd say that Works is perfect 
for 90 percent of what anybody does 
with a computer. But it is limited, and 
that's why I have my doubts. None of 
the individual pieces is as strong as 
other nonintegrated products, so I 
find myself coming up with a series 
of qualified recommendations. 

Works is an excellent solution If your 
primary computer use is in an area 
outside the Big Four. If you use your 
Mac for programming, or graphic 
design, or something arcane, the 
package represents a good way to 
solve your basic writing and data- 
handling needs for less than you'd 
spend on stand-alones. And because 
the product is integrated, you don't 
have to mess with Switcher to have 
multiple functions loaded at the same 
time. 1 suppose this also means that 
Works would be terrific for first-time 
users and for businesses that don't 
have heavy-duty demands. 

If you think youd place heavy 
demands on one of Works' com¬ 
ponents, though, I'd recommend that 
you purchase a full-power product in 
that category. Whether you should 
buy Works to give you the other com¬ 
ponents is up to you: I don't have 
strong feelings either way at this level. 
On the other hand, if you need power 
in two or more of Works' categories, 
you'd be wasting your money if you 
bought it. 

This program would be a knockout 
at $100; at $200 it would still be pretty 
nice. At nearly $300, I find myself 
scratching my head about it: the same 
money could buy three top-grade 
programs for word processing, com¬ 
munications, and database manage¬ 
ment that would make Works look 
sick. 

One final thing about the product 
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15^ SAVED FROM CRASH. 


No hysteria. No panic. No 
reports of data loss. No won¬ 
der more than 15,000 Alpha 
Micro users have chosen our 
Videotrax™ backup technology 
over streamer tape or floppies. 

The best news is it’s now 
available for the IBM* PC-AT, 
XT and true compatibles. 

BETTER TO BE FAILSAFE 
THAN SORRY. 

Exhaustive testing and 
long term use of Videotrax 
technology prove it more 
reliable than any other backup 






J Highteck 
Open ifrnir 
PCoitddick 

board atitf 

Hookup VCR ip 
LWftpiikr widi 
Rkmtiarfi con- 
Tmk/r cabks. 



option available. 

Even more reliable 
than the hard disk you’re 
backing up. 

At the heart of the system 
is a patented video tape con- 
troUer board that employs 
a standard video cassette 
recorder for copying data. 
Which means Videotrax offers 
the sophisticated technology of 
today’s VCRs. And the depend¬ 


ability of a durable consumer 
good. 

EASY DOES IT. 

If you ovm a VCR, you 
already own half the system. 
And you already know how 
to use it. Or you might opt for 
the complete subsystem 
(controller board 
plus enhanced 
VCR) and 
experi¬ 
ence the 


bank 

casneticn. Mmbk 
cheap, 



joy of its 
automatic, unattended backup 
capabilities. 

Either way, our menu driven 
software, clear documentation 
and wide range of backup 
modes keep it simple: Insert 
a blank video cassette tape 
and follow the directions that 
appear on your screen. 

You can copy or restore your 
entire hard disk, specific files, 
or only files modified since the 
last backup, while the system 
busily self-monitors for proper 
functioning. 

And for the price of taping 
your favorite TV shows, you 
can record your most valued 
computer data. Up to 80MB 
can be stored on a single cas¬ 


sette at less than a third of the 
cost of streamer tape. 

Of course, if you ever require 
service, your authorized Alpha 
Micro dealer and our world¬ 
wide network of factory service 
centers will provide all 
the support you need. 
For more informa¬ 
tion on how Video¬ 
trax can keep you off 
the crash course, call 
your local dealer or 
Alpha Micro at 
1-800-992-9779 
(in California call 
1-800-821-0612). 


DAT\ BACKUP FROM 
ALPHA MICRO. 



CcTfxmite HfXLdquarkrs: 3501 FQ Box 35059, Smla Aru^ CA ©1986, Alpha AU Tighlsre^iCTt^ IBM k a rsgzsfcmi tradmicaic </ 

Busmess Maclimcft. UJC Hmdqmrfm: Berkshire Houm 56 Hershel ^ BerksfwVy Oneat BrUcmi Ewvpem Headquarters: ISO Chaussee de la Box 141050Bmssek Belgitmi 
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Items 


Discussed 

Cruise Control . 

.$29.95 

($3.50 shipping) 

Revolution Software Inc. 

715 Route 10 E 

Randolph. NJ 07869 
(201) 366-4445 


PopDrop . 

..$19.95 

($3 shipping) 

Infostructures Inc 

RQ Box 32617 
' TUcson, AZ 85751 
(602) 299-5962 
oiders; (602) 323-4600 


Referee . 

1 Persoft Inc. 

1 456 Science Dr. 

1 Madison, WI 53711 

1 (608) 273-6000 

..$79.95 

1 SmartNotes... 

. .$79.95 

1 ($3.75 shipping) 

H Personics Corporation 

1 2352 Main St 

1 Concord MA 01742 


1 (617) S97-J575 

1 orders: (800) 445-3311: 


1 in Massachusetts, (800) 447-1196 

1 Works 

1 Microsoft Jnc 

1 16011 Northeast 36th Wtiy 

1 Redmond. WA 98073 

1 (206) 882-8080 

...$295 


1 V€flR UJRRRHNTV, 30 DRV MONEV BRCK eURRANTEE I 

■ ■ ■* 

Micro Desi ci n internotionoMnc 

6985 Universitv Boulevord, lit in ter Pork, Florida 32792 


makes me hesitant to endorse it. 
Wbrks has no built-in macro language 
Repetitive tasks cannot be automat^, 
which is a big lack. This is most pain¬ 
ful in the telecommunications 
module As there are no facilities for 
creating log-on scripts, you're going 
to have to remember ail your access 
codes and passwords with no help 
from \torks. If Microsoft had imple¬ 
mented a control language like the 
one in Framework on the PC or even 
some sort of "learn" mode, this could 
have been a spectacular program. 
Without it, Microsoft W^rks is merely 
okay m 














































hat’s black and blue and read all over.. 

and yours for just 


The Handbook of Computers 
ind Computing 

The latest edition of the most information- 
Decked computing resource is the most 
bonvincing reason to try the Data 
Processing Book Servica 

)on’t take this book because 
: saves you $72.34 

Jirbu wifi save $72.34 off the publisher's 
list price of $77.50, but that's not the best 
reason to send for The Handbook of 
i^omputers and Computing. 

lon’t take this book because 
’ the bonus gift. 

^hen you accept The Handbook and 
Jrial membership in the Data Processing 
3ook Service, wetl give you a handsome, 
3unmetal gray canvas portfolio with 
roomy pockets, free. But that's not the 
Dest reason to respond. 


$ 5.16 


Take this book for what it means 
to your career 

The Handbook of Computers and 
Computing will help you catch up with 
the rapidly changing technology. 50 
original articles by 52 experts are written 
for busy computer professionals like you, 
who need to keep current. Read what's 
new in Components.. Devices. ..Hardware 
and Software Systems. ..Programming 
Languages (13 chapters!)... Procedures. 
Whether you're a systems designer, 
programmer, consultant, installations 
manager, system user or engineer, you'll 
depend upon this thorough, fully 
illustrated reference. 


Try it for 15 days before 
you decide 

Take 15 days to look over The Handbook. 
Then, if you can think of a better $5.16 
investment in your career, send it back 
and owe nothing. But if you're as 
convinced as we are, keep it and look 
forward to the full benefits of membership 
in the Data Processing Book Service. 

Your savings have just begun 

As a member, you 11 save 20-35% off 
each book we offer. Every 3-4 weeks well 
present you with choices; Main Selection, 
Alternate or no book at all You agree to 
purchase just 3 books during the next year 

Use the postage-paid Savings Certificate 
to get your Handbook and trial member¬ 
ship today! 

YOURS FREE 

WITH TRIAL MEMBERSHIP! 

X W. 


When you enroll in the Data Pmcessing 
Booit Service, we’ll send you this rugged, 
handseme canvas partfolio absolutely 
FREE. Ifs perfect for carrying your papers 
and materials. 


Send no money! Mall coupon lo 
Data Processing Book Service 
Enrollment Center, Box 442 
West Ryack, m 10995 




ENTER my request for this great hook! se-s 37704 4 opi 04 M(2i 

Please rush me The Handbook of Cornputers and Compufing (a $77.50 retail valuej and 
enroll me as a trial member in the Data Processing Book Service After IS day FREE 
examination, l may return It, cancel membership and owe nothing. If I keep the book, 
m paiy just ^.16 (plus shipping, handling and applicable sales tax) and agree to 
purchase 3 more selections during the next year, according to the terms of this offer 

RIFT" I I Send me the canvas portfolio FREE 
LiUllUO uir I, I—I fQj i;ryjng pata Processing Book Service. 


NAUIE 


ADDRESS 


CITY 


SIGNATURE 

For new membeis only in Ihe Continental USA and Canada Subject lo acceptance by DPBS 




(pr / -f 


X 


{Cands missing? Write Data Processing Book Service, 
pn Firm aa? nv 























with a faster, more powerful, 
more reliable computer system. 

A total business 
gOI'; system solution. 

^ i t A solution capable 
of expanding, 

; networking, 
multi-tasking, 
and of keeping 


software developments. It is 
a system so versatile it will 
optimize the hardware and 
software the user may have 
already invested in. It is, in- 
deed, a tot 


America grew up listening 
to Packard Bell radios. 
Then Packard Bell tele¬ 
vision entertained the 
nation. Today Packard Bell 
has launched the pro- 
ducts that provide |y 

American business ^ 


The VT 286 Business Computer 
PC/AT compatible. Ultra fast, ultra reliable. 


The ECiA Color Monitor. Super high retsolulion, 
6^ color capability. EGA, CGA, MGA compatible. 











PACKARD BELL 


America grew up listening to 
Packard Bell. It still does. 


For more information call toll free: 
1-800-521-7979 or 1-800-327-4499 
6045 Variel Avenue 
Woodland Hills, CA 91367 
(818) 704-3905 


tteyes i registeral Erddemark of Kayes MicrocoiDpuiier Frodycfs. fnc 
LEM PC afut AT an> Eradeoiafhs of LnEemalimial Business MacEines Coiparaluii. 


Inquiry 24J for End Users. Inquiry 244 for VARS 


As the future unfolds, 
ackard Bell will coutinue to 
evelop the products and ser- 
ices needed by the business 
d profession^ user. Products 
lat perform reliably, economic¬ 
ally, and deliver 
the value 
not often 
provided 


R 1200 or 2400 bps moiiems are Hayes compatible, 


by major manufacturers. 

America began listening to 
Packard Bell in 1929. Since then 
Packard Bell has become a 
familiar name...a name that 
has stood for 
quality. It 
still does. It 
always will. 


The high speed la.ser printer proviffe superb letter 
quality at the rate of S pages per minute. 









Six great reasons 


• Over 140 microcomputer-related conferences: 

Join only those subjects that interest you and change 
selections at any time. T&ke part when it's convenient 
for you. Share information, opinions and ideas in 
focused discussions with other BIX users who share 
your interests. Easy commands and conference digests 
help you quickly locate important information. 

• Monthly conference specials: 

BIX specials connect you with invited experts in lead¬ 
ing-edge topics—CD-ROM, MIDI, OS-9 and more. 
They're all part of your BIX membership. 

• MicroBytes daily: 

Get up-to-theminute industry news and new product 
information by joining Microbytes Daily and What's 
New Hardware and Software, 

• PuBlic domain software: 

Yours for the downloading, including programs from 
BYTE articles and a growing library of PD listings. 

• Electronic mail: 

Exchange private messages with BYTE editors and 
authors and other BIX users. 


to join EIX today 



BIX User's Manual and Subscriber Agreement 
as Soon as We've Processed Your Registration. 


lOIN THE EXCITING WORLD 
OF BIX TODAY! 


* Vendor support 

A growing number of microcomputer manufacturers 
use BIX to answer your questions about their products 
and how to use them for peak performance. 

What BIX Costs. .How You Pay 


|oiN BIX Right Now; 

Set your computer's telecommunications program for 
full duplex, 8-bit characters, no parity, 1 stop bit OR 
7-bit characters, even parity, I stop using 300 or 1200 
baud. 

Cal! your local Tymnet* * number and respond as follows; 


ONE-TIME REGISTRATION FEE: $25 


Hourly 

Charges: 

(Your Time 
of Access) 


Off-Peak 

6PM-7AM 

Weekdays Plus 
Weekends 
& Holidays 


Peak 

7AM-6PM 

Weekdays 


Tymnet Prompt 


You Enter 


Garble or "terminal identifier" 

login: 

password: 

mhis login: 

BIX Logo—Name: 


a 

byteneti <CR> 
mgh <CR> 
bix <CR> 
new <CR> 


BIX $9 $12 

Tymnet* $2 $6 

TOTAL $ll/hr. $ 18 /hr** 

* U5l BiX is flccEssife/e via l^mnd from Ihmughout tfie US. at charges 

much fes5 than regular long distance. Gail the BIX number listed below 

for Ihi number near you or at I-800-336-0149 

•" User is billed for ii)«e on (i£.. Hr. Off-Peak iwTlfWiwet = $5.50 charge.] 

BIX md charges billed by Visa or Ua^ermrd ow/y. 


After you register on-line, you’re immediately taken to 
the BIX learn conference and can start using the system 
right away. 

FOREIGN Access: 

Tb access BIX from foreign countries, you must have 
an account with your local Postal Tfelephone & Tfelegraph 
(PIT) company. From your PTT enter 310600157878. 
Then enter bix <CR> and new <CR> at the prompts. 
Call or write us for FIT contact information. 


BIX Helpline 

(8:30 AM-11:30 PM Eastern Weekdays) 

U.S, (except NH)-1-800-227-BYTE 
Elsewhere (603) 924-7681 


EIX 

One Phoenix Mill Lane 
Peterborough, NH 03458 
(603) 924-9281 

See the BIX demo at 


BYTE magazine's booth #362 at the FaU Comdex. 
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M A-THEMAT-IC^^ ^ECR-E-ATIONS _ 

Paradoxes of Probability 

BY Robert T. Kurosaka 


Monintuitive probabilities are 
all around us, leading to a 
proliferation of so-called 
sucker bets. In this column, 

I'll analyze some of the more 
popular ones and simulate a 
couple of them with BASIC 
computer programs. 

How about a small, friendly bet? 
Four playing cards, two red and two 
black, lie facedown on the table. 
Without looking, you choose any two 
cards. I'll bet you $1 that you pick one 
red card and one black card. Shall we 
play? 

Since you hesitate, i’ll explain the 
natural fairness of this game. Only two 
outcomes are possible: the colors 
match or they do not. Your probabili¬ 
ty of winning is therefore one-half. 
The game is fair since neither of us 
has an advantage. Ready to put your 
money down? 

You won't be fooled that easily, 
right? Your sense of caution is ad¬ 
mirable. rll explain further. Three, not 
two, outcomes are possible: Both 
cards you select are red, both are 
black, or one is black and the other 
red. The colors match in two of the 
three cases. Thus, your probability of 
winning is two-thirds. The game is in 
your favor. Now will you play? 

Your suspicious nature is beginning 
to annoy me. Very well, here is my 
final explanation. Four (count 'em, 
four) possibilities exist. Consider that 
the cards are chosen one at a time, 
Both cards could be red: both could 
be black: the first red, the second 
black; or the first black and the sec¬ 
ond red. The colors match in two of 
these four possible drawing se¬ 
quences, giving you (again) a 50-50 
chance of winning the bet. 

Okay. I've listed all possible out¬ 
comes in three different analyses, and 
in every case, your chances of winning 
the wager are 50-50 or better. So how 


A survey of 


sucker bets and an analysis 


how they work 


about that friendly bet? 

Did you accept the bet? If so, you 
have just been hustled. 

Examine your chances more close¬ 
ly. When you choose the first card, it 
must be either red or black; the 
choice has no effect on your chances 
of winning. Now, of the remaining 
three cards, how many match the col¬ 
or of the card in your hand? Only one. 
Therefore, your probability of winning 
is only one-third (honest, this time!). 

So what is wrong with the three pre¬ 
vious analyses? lb varying degrees, 
each of them is based on an incom¬ 
plete listing of all possible outcomes. 
The incompleteness is subtle and 
therein lies the hustle. 

Denote the four cards as ri. r*, fe,. 
and bi. List all possible pairs of cards 
you can choose: (ri.ri), (ri.&i), {r\M]. 
{r 2 ,^i), ( 61 , 62 ). Of the six possi¬ 

ble outcomes, only two have match¬ 
ing colors. Your probability of winning 
is indeed one-third. 

PHONE BOOK FOLLIES 

Open a telephone book to any page 
and select any column. In that col¬ 
umn, circle any 13 consecutive phone 
numbers. 1 will bet $ I that at least two 
of the phone numbers end in the 
same two-digit number. 

You may feel more confident about 
making this wager. After all, there are 
100 possible two-digit numbers from 
00 to 99, Thus, the probability of an 
exact match would seem to be 1 in 
100, Even with 13 chances, it would 
seem unlikely to find a pair of mat¬ 
ching two-digit numbers. But again. 


intuition betrays us. 

The sucker in this bet 
f favors the possibility that no 
Of match exists among the 13 
phone numbers. Let's 
analyze the probabilities of 
that happening. The first 
number on the list can be 
any two-digit number and has no ef¬ 
fect on the odds. The second number 
must not match the first; therefore, it 
must be one of the other 99 two-digit 
values; that probability is 99/100. The 
third number cannot match either of 
the first two numbers, leaving it 98 
possible nonmatching numbers: that 
probability is 98/100. 

The pattern continues down to the 
thirteenth number, for which only 88 
possibilities exist (the other 12 having 
been taken already); its probability for 
not matching is 88 / 100 . 

The probability that no match exists 
among the 13 numbers is the product 
of the individual chance factors: 


^_88 

100 100 100 100 


0.442775 


That Is, you can expect to win your 
bet (no match) about 44.3 percent of 
the time, and 1 can expect to win the 
other 55.7 percent of the time. Simpli¬ 
fying it, my odds of winning are about 
5/9. For a truly fair game, I should of¬ 
fer odds: my $5 against your $4, or 
$1.25 against your $ 1 . Since our 
original bet was even money (1:1), I 
have a definite advantage, in 1000 
such wagers, ! can look forward to 
winning $557 and losing $443, show¬ 
ing a profit of $114. 

Altering the conditions so that you 
circle 20 numbers increases the prob¬ 
ability of a match to 87 percent; 30 

Robert T. Kurosaka teaches mathematics in 
the Massachusetts State College system. He 
can be reached do BYTE, One Phoenix Mill 
lane. Peterborough. NH 03458. 
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Listing 1: A BASIC program to illustrate the phone took bet and simiJiir 
wagers. An abbreviated sample run is also s/tow«. 


t0 OK*.99999 :REM Close enough to 1 

20 PRINT "Calculate the probabfnties for finding o 
match," 

30 PRINT "given C possible outcomes and taking N events." 

40 INPUT "Enter value for C C>1)";C 

50 IF C<2 THEN PRINT "Can't be.": END 

60 PRINT "Enter o storting value for N, from 2 to 

70 INPUT 5V 

80 IF SV<2 OR SV>*C THEN PRINT "Can't be.":END 
90 PRINT "Table of probobiMt1ea given ":C;"possibIe 
outcomes." 

100 PRINT "# of events Probability" 

110 FM$- - mm i.mm” 

120 FOR N«SV TO C-1 
130 P-1 

U0 FOR J-1 TO N-1 STEP 1 
150 P-P*(C-J)/C 
160 NEXT J 

170 PRINT USING FM$iN.1-P 
180 IF 1-P>-0K THEN N-C-1 
190 NEXT N 


Calculate the probabilities for finding a match, 
given C possible outcomes and taking N events. 

Enter value for C (>1)? 100 

Enter a storting value for N, from 2 to 99 ? 10 
Table of probabilities given 100 possible outcomes. 


events 

ProbabTIIty 

10 

0.371843 

11 

0.434659 

12 

0.496847 

13 

0.557225 

41 

0 !999933 

42 

0,999960 

43 

0.999977 

44 

0.999987 

45 

0.999993 


numbers gives a match probability of 
more than 99 percent. 

Extending the bet to cover three- 
digit numbers gives results that are 
even more surprising. Circling only 38 
numbers, the probability of finding a 
three-digit match is more than 50 per¬ 
cent: circling 70 numbers gives a 
probability of 90 percent that you will 
find at least one pair of matching 
three-digit numbers. 

The familiar "Birthday Paradox" has 
a similar explanation in the laws of 
probability. Given a gathering of 23 
people, the odds that at least two 
people share the same birthday 
(month and day) are, surprisingly, bet¬ 
ter than even (50,7 percent). For 24 


people, the probability rises to 53.8 
percent With 41 people, the chance 
rises to 90.3 percent. 

The paradox evaporates when we 
analyze the situation closely. For sim¬ 
plicity, we exclude February 29 birth¬ 
days and assume that birthdays are 
uniformly distributed among all 365 
days in a year. That is, the probability 
of one's birthday falling on a particular 
date is exactly 1/365. The probability 
of two people not sharing a birthday 
is thus 364/365. Each additional per¬ 
son we consider adds another reduc¬ 
ing factor to the probability that no 
birthdays are shared. 

The program in listing 1 lets you ex¬ 
plore the probability trends for this 


general class of sucker bets. You 
specify the number of possible out¬ 
comes: the program shows the prob¬ 
ability of a duplicate outcome occur¬ 
ring within a specified number of 
events. 

Card Games 

Another class of sucker bets involves 
playing cards. Here's one of my 
favorites, 

TVo shuffled decks are on the table. 

I bet that among the first six cards in 
each deck are two identical cards. 
Your bet, if you choose to accept it, 
is that no duplicate cards will be 
found among the first six cards in the 
two decks. What are your odds? 

We draw the first six cards from 
deck 1 . In deck 2 , the top card can¬ 
not be any of the previously drawn six 
cards; it must be one of the other 46 
cards. The probability of a nonmatch 
is thus 46/52, The second card must 
not be any of the six noted cards: it 
must be one of the other 45 cards of 
the 51 remaining in deck 2. The prob¬ 
ability of a nonmatch is 45/51. The 
pattern continues for the remaining 
four cards, giving a cumulative prob¬ 
ability of 


Probability of a nonmatch after draw¬ 
ing six cards is about 46 percent, leav¬ 
ing a probability that a match will be 
drawn of about 54 percent (certainly 
enough for me to make a living on, 
if I can find enough suckers to take the 
bet), 

Now suppose we have three shuf¬ 
fled decks on the table. 1 bet that 
among the top four cards of each 
deck will be found two identical cards. 
You bet that no matches will be found. 
Are your odds any better this time? 

After drawing four cards from deck 
1 , the odds of not finding a match in 
four cards from deck 2 are, respective¬ 
ly, 48/52, 47/51, 46/50, and 45/49. 

Drawing from deck 3, the first card 
cannot be any of the eight previously 
drawn cards: probability of that is 
44/52. Probabilities for the next three 
cards not matching are 43/51, 42/50, 
and 41/49. 

Multiplying the probabilities gives a 


374 BYTE- NOVEMBER 1986 






The Sony CPD-1302 has an actual image generated with an IBM® AT 


Look at the picture. It^ got to be aSony. 


Why the leading name in living rooms is 
about to become the leading name in offices. 

Since 1968, Sony has been delivering the 
brightest, sharpest color picture with its 
patented Trinitron® one-gun, one-lens 
picture tube. 

Not only did that picture become the one 
by which all others are judged, it even 
received an Emmy 

Now that picture is setting new standards 
in the demanding world of personal computers, 

25 years have gone into the making of 
this picture. 

Every Sony advance in the quality of your 
TV picture has been applied to improve¬ 
ment of your computer picture. 

That's why a Sony monitor is so clearly 
superior to other monitors. And that's why 
you can get a brighter, sharper picture for your 
computer the same way you'd get one for 
your home. 

Only Sony could give you 9 clear choices 
for better computer monitors. 

Only Sony makes color computer moni¬ 
tors from 9" to 25", plus video pro|ed;ors with 


Sdiv cpd-sdoo 
9"'Higti-Reso(utioa 

Manitor 


Sony CPD-IHD 

L3" Medium-ResolutJOfl 
Monitor 


Sony CPD-IZei 

\r High-Resolution 
Monitor 


Smy KV^ISItCH 

W CambinatiDn Computer 
Monitor/fieceirtr 



SMyKV-^^ 11 CR 

2(r Combination Computer 
Monitor/Receiwer 


Smy ICV-2StiCR 

25" Combination Camnuter 
Monitor/Receiver 



Soiy VPH-tB30Q1tVPH-203Dgi 

100" & 20[r Multiscar Video Projector 


Multiscan'** technology that display computer 
images on 100" and 200" screens with aston¬ 
ishing resolution. 

So you can have Trinitrons from the small¬ 
est desk to the largest boardroom. 

Sony's newest 13" Multiscan Monitor, the 
CPD-1302 shown above, works with CGA, 
EGA and even PGA graphics cards. It's a moni¬ 
tor that will not only give you dazzling high- 
resolution graphics, it's also compatible with 
the computer you're using now. 

And several of these Sonys have the same, 
impressive .25mm Super-Fine Pitch™ Aper¬ 
ture Grille, giving them the highest resolution 
of any monitors in their class. 

Sony even has monitors that are also 
remote-control Sony TVs. 

In short, the standard for the brightest, 
sharpest picture in home, industry and 
broadcast is soon to be the standard for 
PC monitors. 

Find out more: call Sony at 1-800- 
222-0878 (in N J., 1-800-222-0879). 


Trinitron Computer Monitors 


SONV 


THE ONE AND ONLY- 


199^ Sony Corporation of Amtricd Sony Tnnilmn. MulIJscan. SLiper-Ffnt Pitdi and The One and On^ are tradema riifs of Sony. IBM is a registered tiadf mark of International SuSinesvMadunclCorp. 
Because the computer industry lacks standards. Sony not and canriDt make any warranty m representatiDin with respecl lo performance of tH monitors with each and every software or hardware option 
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- CREATE A 

I • * 4 „ I COMPUTER 


NETWORK 
for $299.95 


■■“wn 




"^i iill' 






with the MFJ^ 

12S4 Super 
Switch! This 
switch lets 
you IntercoU' 
ncct 4 RS-232 
devices with 
4 other devices simultaneously. All 

el|pit devices can be working st the 
same time! What you will have Is a mlnl- 
networklng system for the price of other 
Companies' simple swltcheSr And you never 
have to learn complicated software com¬ 
mands- Reliable and affordable port expan¬ 
sion Is as simple as pushing a button. Has 
LEDs to monllDr data lines, MOV surge pree 
tectom and transmit-receive buttons that 
allow 2-way communications. 30 day 
money bac^ guarantee {less shipping & 
handlings 1 year unconditional warranty. 
Add $6 shipping A handling. Free catalog, 
call toll-free 800^647-1800 

MFJ EnterprisesJnc. 
921 Louisville Road 
Starkviile. MS 39759 
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Listing 2: A BASIC program to simulate a d^iss of bets or more 

card decks. A sample run is included. 

10 PRINT D decks^ «och contofning N card®," 

20 PRINT "this program calculate® th® probability" 

30 PRINT "of finding at l®a®t two identical cards" 

40 PRINT "oinong th® top C cords of sach d®ck." 

50 PRINT 

60 INPUT "How many decks (>1)";0 
70 IF D<2 THEN END 

80 INPUT "How many cards In each deck (>0)";N 
90 IF N<1 THEN END 

100 PRINT "Draw how many cards from each deck ; 

110 INPUT G 

120 IF C<t OR ON THEN END 

130 PRINT "Successive chances for NOT matching-.." 

140 P-1 

150 FOR J-1 TO D-1 
160 FOR 1=1 TO C 
170 X=N4l^J*C-I 
180 Y=N+1-I 

190 PRINT USING "### / ### = #.#####";X.Y.XA 
200 P=PeX/Y 

210 IF P=0 THEN I-C; J=D-1 
220 NEXT X,J 

230 PRINT "Cumulative probability of a MATCH-";1-P 

Given D decks, each containing N cards, 
this program calculates the probability 
of finding at least two Identical cards 
among the top C cards of each deck. 

How many decks (>1)? 3 

How many cards In each deck (>0)? 52 

Draw how many cards from each deck (1- 52 )? 4 

Successive chances for NOT matching_ 

48 / 52 - 0.92308 

47 / 51 « 0.92157 

46 / 50 = 0.92000 

45 / 49 = 0.91837 

44 / 52 - 0,84615 

43 / 51 = 0.84314 

42 / 50 = 0.84000 

41 / 49 = 0.83673 

Cumulative probability of a MATCH= .6396003 


cumulative probability for not finding 
a match of 0.3603997. or about 36 
percent- My chances for winning the 
bet are thus around 64 percent. I can 
live like a king on that 
The program in listing 2 calculates 
the odds for the general condition 
using d decks, n cards in each deck, 
and drawing c cards from each deck. 

A POKER Challenge 

An unusual wager—which, alas, is not 
so easy to model with a computer 
program—involves some knowledge 
of the game of poker. T^ke any 25 
cards from a shuffled deck. 1 bet 1 can 
form five poker hands that are as 
good as a straight or better: a straight 


(five cards in sequence), a flush (five 
cards of the same suit), a full house 
(a three-of-a-kind and a pair), a four- 
ofia-kind, or a straight flush (five cards 
of the same suit in sequence). 

1 don't know the exact probability 
of success, but it is evidently very 
high, contrary to common sense. Try 
the game yourself, and you will be 
surprised at how seldom you fail. 
Think about ways to model the situa¬ 
tion with a computer program. (Hint: 
TVy sorting the cards first by suits: two 
flushes will always be found Then 
look for a straight or a full house.) 

I would be delighted to hear reports 
of your investigations into these and 
other sucker bets, ■ 
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WHEN YOU NEED 
ACCESS TO FULL MEMORY, 
STRUCTURE, 
COMPATIBILITY WITH 
GW- & PC-BASICA, 

OR 

WHEN YOU NEED THE 
POWER AND FLEXIBILITY 
OF C OR PASCAL... 




., .You need BetterBASIC. 

The BetterBASIC compiler has 
become the standard by which other 
BASICS are evaluated. BetterBASIC is 
completely compatible with GW-BASIC and 
PC-BASICA when running on IBM PC’s and true 
clones. You can load and run your existing BASIC 
programs in BetterBASIC. It uses standard MicroSoft 
syntax and gives you more than 150 additional state¬ 
ments such as XREF, DEFINE WINDOW, MAKE MOD¬ 
ULE, and PROCEDURE. In benchmark comparisons, 
BetterBASIC is five times faster than interpreted BA¬ 
SIC. There is optional 8087/80287 math chip support, 
and an optional Runtime System to create stand-^one 

Ask your dealer or call to order: 

1-800-225-5800 

In Canada, call 416-469-5244 

Summit Software Technology, IncI^ 

106 Access Rd* Norwood, MA 02062 

BetterBASIC i$ a tegistered tiadetiurk: d Suromit Software 
TechnukigiA Inc. IBH PC, XT. AT are regi^traed Irademvks 
of Inlemalional Business Mitchines Corp. Microsufl is a 
retiisletred trademark of Kkrasoft CoriL Ikndy is a tegjslcrtd 
trademaik of Ibndy Coip. 


EXE. files. BetterBASIC is not 
copy protected. Technical support is 
provided for all registered users. 

See for yourself why Dick Aarons of PC Magazine 
said “BaterBASlC may be the best of all BASIC pro- 
grammmg worlds" and selected BetterBASIC as 
Editor’s Choice” (Oct. 29, 1985). 


BetterBASIC 

8087/80287 Math Chip Support 
Runtime System 
Sample Disk with Tutorial 


$199 

$99 

$250 

$10 
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HERE ARE1HE REASONS Wm: 


kst^pikeUnix 
appliculioiissoflware. 
Fromthecofflpany 
that madea reality 
ofbes^plke 
UNIXoperoring 
systems. 

Business connputing, word processing, 
database management, text prepara¬ 
tion and software development—we've 
selected, developed and added value 
to the best Once you've converted 
your PC/AX with our System V into a 
true multi-user, multi-tasking machine, 
you’ll demand software that lets you 
get on with the tasks at hand, 

atYSTUWRITEIt PLUS 

is a comprehensive vw>Fd-processing system 
for the mufti-user office. It aibws concurrent 
use of files, layouts and printers, as weJI as 
supporting a full range of tenminats. 

INFORMIX SQL 

is the TelatbnaJ-database-management sys¬ 
tem developers will choose for custom appli¬ 
cations. It offers relatfonal-database flexibility 
interactive-dalabase queries, a flexible de¬ 
sign environment, automated functional 
menus, custom screen design and total 
format control. 

UNIX and DWB 3t0 IrademaiKS Of ATOT 

IBM ana IBM POATara Cradamartcs of IBM CORPOBATION 

SYSTEM WAT Is a irwtemsrk MJCROPOFTT SYSTEMS, IHC 


R-OFFia 

ties a pcwerfuJ word processor together with 
the file-management, table-spreadsheet, 
report-generation and desktop-management 
chores common to nearly every modern 
office. 

R/M COBOL 

is Ryan-McFariand's GSA certified Imple- 
mentation of the ANSI X3,23 74 standard. 

R/M COBOL is designed for serious busi¬ 
ness computing. 

UX 

is a standalone system offering complete 
word processing capabilities, as well as utili¬ 
ties for adapting LEX to any type of video 
terminal or printer. 

SOFTWARE DEVEIOPMENT 

from Microport Our package was derived 
from the extensively-tesled Portable C oorrv 
piler. (The large-model code produced by 
the compiler is among Ihe densest and fast¬ 
est available^ These are true 286 compilers, 
making full and efficient use of the extended 
286 instruction set The package also in¬ 
cludes the F77 Fortran compiler 

TEXT PREPARATION 

from Miooport This package consists 
of the comjbete System V Release 2 
Documentehs Workbench (DWB), and in- 
dudes both the new troff and the old trott 
Drivers for the HP Laser Jet Printer and 
Apple’s LaserWriter are also available. 


These are but a few of our avaifable 
packages. Virtually everything listed in AT&Ts 
catalog can now, or will soon run with our 
operating system 


Regarding 
OurSYSTEMV 
operating system. 

More than a look-alike. Microport’s System V 
complies with Al^s new binary standard 
and was derived from ATSTs own UNIX Sys¬ 
tem V Release 2 iAPX286. It thereby contains 
standard System V features the competitors 
dorft support, such as the powerful symbolic 
debugger (SDB), the shdNayering job-con- 
Irot fadlity and the F77 Fortran compiler, as 
well as programming tools such as ctrace, 
cflow and bs. Over 200 utilities come stan¬ 
dard to let you search and modify files, make 
use of electronic mail, caEculale electronically 
convert data and publish. 

• 24 hour sale and support 
« day money-back guarantee 
« Educational site licensing 
« Commitment to AT&T souce ond binary 
standards 

To order. Call either of our numbers below 
for today's price and product line quote (be 
sure to ask about our buy-two-appllcations- 
packages-and-get-RUIMTIME-free offer). 

M^u really wouldn’t want to pay thou¬ 
sands of dollars more, would you? 



MICRDPORT 


MICROPORT SYSTCMS, INC. 

4200 Scotts Valley Drive 
Scotts Valley, CA 95066 
408M38-UNIX (CA) or 800/PC3^UNIX 
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80386 ST 

Reid Upgradable As Soon As Ihe 80386 Is AvailaUe Rfom imel 


Sr/286-12 


MOTHER 
BOARD 

ST for Superior Technology 

12 MHz 


CCI ST/286-12 

ST for Superior Technology 


*1295 


One Year 
Warramy Against 
Manufacturers De^ 


• Standard with Intel 60286 

• Optional Upgrade to Intel 80386 

• Up to 640K Ram on Board 

• Clock/Calendar with Battery Bad<-up 

• Complete with Enhanced Set-up Software 

• Documentation Included 

• Fits JfT and AT Cases 

• Supports AT and XT Boards 

• Runs All Major Software Written 
For the IBM Pa PC/XT and PC/AT 

• Availoble for Immediate Delivery 

• Made in the U.S.A. 



80386 

UPGRADE 
only $500 


80386 UPGRADE 
only $500 




One Year 
Warranty Against 
Manufacturers Defects 

12 MHz 
STANDARD 


INCLUDES; ST/286-12™ Mother Board, 640K of Ram, 1.2 
Meg Floppy Drive, Western Digital Combined Floppy and 
Hard Disk Controller Card, AT Keyboard, 192 Watt Power 
Supply, Clock/Colendor with Battery Back-up, Intel 80286 
Processor, Diagnostic and Enhonced Set-up Software, 
Documentation. 


HARD DISKS 


20 MEG SEAGATE KIT tor XT 

Western Dig. Controller, Coble^, Software, 
Mounting Hardware 

30 MEG SEAGATE KIT for XT 

Adaptec Controller, cables. Software, 
Mounting Hardware 

2014EG SEAGATE for AT 

40 MS Voice Coil, Cables and Rails 

30 MEG SEAGATE for AT 

40 MS Voice Coll, Cables and Rails 

40 MEG SEAGATE for AT 

40 MS Voice Coll, Cobles and Roils 

60 MEG PRIAM for AT 

26 MS Voice Coil, Cables and Ralls 

86 MEG TOSHIBA tor AT 

23 MS Voice Coil, Cables and Rails 


*445 

*505 

*569 

*675 

*799 

*1475 

*1695 


10 MHz 

CCI ST/286 

ST for Superior Technology 



$ 1495 . 


One Year 
Warronty Against 
Manufacturers Defects 


INCLUDES: ST/286™ Mother Board, 1 Meg of Rom, 1,2 
Meg Roppy Drive, Western Digital Combined Floppy and 
Hard Disk Controller Card, AT Keyboard, 220 Wait Power 
Supply, Clock/Calendar with Battery Back-up, 80286 
Processor, Documentation, Phoenix BIOS and Phoenix 
SETUP Software. 


No charge for UPS ground 
shipping. No surcharge for 
MasterCard or Visa. Add 5% 
sales lax it a Florida resident. 
Warranty work requires proof 
of purchase and return 
authorization nuinber. 
Merchandise returned for 
credits subject to a 15% 
restocking fee. 


CDflFUTER CJ.R55JFIEDB. 

^3 Sales Calls OLflside Rorida 1-800-331-5150 
17830 State RrxKl 9 • IVBami, Rorida 33162 
Sales Calls From Anywhere in Country (305) 651-5853 
Technical Support Calls (305) 651-0073 ■ Telex 510-600-7725 


Intel. Hercules, Atronics, Western 
Digital, Seagate. Priam and Toshiba 
are trademarks of their respective 
companies IBM, PC. IBM XT, IBM 
AT are trademarks of IBM 
Corporation Some quantities may 
be limited Computer classifieds 
reserves the right to substitute 
equivalent items. AH prices are 
subject to change without notice. 
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Conducted by Jerry Pournelle 

Gavilan Users Group 

Dear jerry. 

I am writing in reply to a letter in your 
April column ( ‘Gavilan Information. 
Anyone?'* page 302). 

Yes. there is Gavilan Portable Computer 
support. The Gaviian User Group and 
Gavilan Service Repair Center continue to 
profit from the fall of the Gavilan company. 
We number about 1500 owners through¬ 
out the world and we support our com¬ 
puter without company or retail assistance 

Persons wishing Information on the 
Gavilan Portable can write or call 

Robert W. Brown 
780 Manx Ave. 

Campbell CA 95008 
(408) 379-2774 

Glad to hear it Gavilan was a pretty 
good machine, i very nearly bought one 
at surplus, but then I wondered what i 
would do with it I can hardly write a lot 
about o/phans.^—jerry 

Laptop Computers 

Dear lerry 

1 read the section Ttaveling " in your July 
column with great interest. I am glad you 
are Finally saying something about the 
power of small laptop systems, I have been 
using a Model lOO-based system for 
home computing since March 1983. and 
I rarely need to use any other. (It also 
mates well with my T^ndy 2000 at work.) 

When 1 bought "Angus." I was looking 
for a replacement for my 48K TRS'SO 
Model I. I had originally intended to get 
an Osborne when 1 started shopping, but 
the laptop use of the Model lOO won out 
in the end. That Model 100 was one of the 
first on the market. 

As soon as I could contaa Larry Holmes. 
1 added 8K to bring RAM to 32K. In early 
1984 I added one of the early Holmes 
Engineering's Chipmunk 3!^-inch disk 
drives, and this past Christmas I added 
Personal Computer Support Group's 
Super ROM, 

The NEC-based system that you prefer 
for traveling is good. However, the lack of 
the Chipmunk and Super ROM make It 
less than it could be. Both the "^ndy Disk 
Drive and Brother FB-100 store only lOOK 
each under TS-DOS and must use the 
RS-232C port. The data transfer rate is 
limited to 9600 baud. Since it is a serially 


accessed device, random access of the 
disk files is not possible, and file size is 
generally limited by the available free 
RAM. 

On the other hand, the Chipmunk stores 
360K. connects directly to the Model lOO's 
main bus. and supports true random ac¬ 
cess of the disk files, which can be up to 
the full capacity of the disk. 

lYaveling Software's Ultimate ROM 11 is 
one of the best—but only a close second 
to PCSG's Super ROM. Lucid is a much bet¬ 
ter spreadsheet, and Write ROM is about 
the best formatter on the market. The 
Lucid-Data extension is. above all else, 
easy to use. Lastly. PCSG's outliner 
Thought is better than either Thinklhnk or 
Idea. 

Wayne H. TYtOMPSON 
Weatherford, OK 

Thanks. Tm not familiar with the Chip¬ 
munk or PCSG systems Certainly 360K 
and full file access would be preferable 
to the 75-DOS system I have, but for me 
LAPDOS gets the job done. Does the 
PCSG Super ROM 0ve me 60-character 
lines? I find that once I have gotten used 
to having that much information on the 
saeen J hate to go back to 40 characters 
—lerry 

Dear Jerry, 

My introduction to BYTE and your writ¬ 
ings began in January 1984 at the time of 
my first Radio Shack Model 100 purchase. 
Since then. Lve acquired many more 
Model 100s and several PC-dass machines 
for use in our business. Because I entered 
the revolution at this lower level I've 
formed a slightly different perspective 
than you have about the utility and role 
of microcomputer equipment. Simply 
stated: "'If you can finish the work on the 
Model 100. don’t start it on a PCr 

This concept may be a derivative of Oc¬ 
cam's razor or perhaps a first-user, first- 
machine rationalization. Either way, by 
entension, the PC is used like a mainframe 
for large files, routine batch jobs, or jobs 
requiring graphic output. 

Lve noted with interest the creeping util¬ 
ity of the NEC 8201 m both your own and 
your wife's work and recognize that you 
are now lined up to hit the "great organiza¬ 
tional brick wall." 

There ^u are in some foreign airport 


with two pounds of SIdeKick printout and 
four pounds of computer that contains the 
built-in application software for telephone 
and appointment management, but with¬ 
out the necessary RAM files It's a perfect 
picture of the brick wall: static paper files 
coupled with empty, but dynamic, man¬ 
agement tools together taking twice the 
space and weight required. 

It's not a pretty picture, but now that it 
is clear, the solution is obvious. Others 
have been here before you. With all due 
respect to Mr. Kahn, dump SideKick, Give 
Big Kat a rest Put the NEC or the Model 
ICX) on your desk. Use it all the time for 
appointments, phone calls and electronic 
mail. Liberate yourself. T^ke the unit and 
a phone extension cord with you to your 
deck or yard on clear days and take it on 
all your trips. You will soon wonder why 
you put up with being anchored to your 
PC work area. 

Now that you have mastered some of 
the techniques for moving files back and 
forth between the different machines you 
can afford to dedicate some Model 100 
RAM space to your phone numbers, log¬ 
on strings, appointments, due dates, ex¬ 
pense details, received messages to 
review, pending messages to send next, 
and notes of all kind. This may still leave 
room for a normal day's output on your 
next novel 

The slim cursor keys on the Model 100 
are compensated for by a convenient set 
of control-key combinations I understand 
this set has roots going back to Electric 
Pencil, so you may already know them 
From other word-processing software you 
have used. They are listed in the Model 
100 Owner's Manual together with others 
equivalent to the TEXT function keys and 
the command keys. Combined, these 
allow all operations except Paste from the 
keyboard. 

Without comparative experience 1 would 
think that the Model lOO's built-in modem 
(no extra cost) and TEUCOM in ROM is a 
more convenient, economic, and reliable 
combination than the separate modem 
and RAM-based communication software 
in the NEC 

The TUndy 102 has replaced the Radio 
Shack Model 100, It's a half-inch thinner 
and weighs a pound less, probably in line 
with your new binder. 
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Thankfully, airports now have pay 
phones that accept the direct<onnect 
cable which is much simpler to use than 
juggling the acoustic cups in a small space 
1 wonder if T^ndy had anything to do with 
this important improvement? 

Thanks for all the tips and entertain¬ 
ment. The Fact Cruncher demo was im¬ 
pressive and we have received the op¬ 
erating version for implementation in 
writing repair procedures. 

Ted Mackay 
San Diego, CA 

You tempt me. You are not the only 
reader who uses a small laptop as the 
*'onfy" computer. 

t don*t print out two pounds of Side- 
Kick. i do print out the calendar year 
month, week, and one for each day Hi 
be on my trip. Since I carry my shoulder 
bag with a logbook in it adding a dozen 
sheets of paper is no problem, i haven't 
yet developed the habit of carrying the 
laptop everywhere, including to appoint¬ 
ments and iunch. Perhaps f should. Cer¬ 
tainly a number of readers do. 

As to liberating myself from my present 
workstation. I think you have the wrong 
idea. / like it here in my cockpit sur¬ 
rounded by computers fust at the mo¬ 
ment fve got a hot game of^yace Pirates 
going on Big Kat fust try that on your iap- 
board machine/—|erry 

UCSD Pascal 

Dear lerry. 

UCSD Pascal was great for its time and 
even has a few things going for it today 
It is very compact in p-code form and fits 
small micro systems like Apple II and 
Commodore 64 well It is also extremely 
portable without hardware additions. I 
work in educational software and we write 
big programs completely portable to 
Apple C-64. and IBM: just different assem¬ 
bly routines in libraries, in a couple of 
weeks (no kidding!) we could port all our 
applications to any major microcomputer 
our market demanded. Even the assem¬ 
bler syntax is standard across systems. 
Tbns of segments, concurrency strings, 
floats, and native code generation, UCSD 
is no slouch even today and supports a 
good number of languages. Have a look 
at the Pecan power system, it's not the be- 
all and end-all but it has no apologies to 
make to CP/M. 

How come BYTE never liked the Th99? 
It has a beautiful machine language, solid 
construction, nice BASIC, speech, sprites, 
device-independent lAD, etc. It has some 
shortcomings, just like everything else but 
it was a pretty good machine, far better 
in al! respects than the C-64, which came 


out three years later 1 just don't think it 
got a fair shake in BYTE. 

I am running a 1040ST at home and will 
make do until something with a 68020 and 
4 or 8 megabytes gets cheaper I see Atari 
doing for systems what Borland did for 
software—putting a realistic price on a 
quality product and driving the rest of the 
industry in a similar direction. 

TbNY A, G. Bigras 
Vjctona, RC, Canada 

i found UCSD Pascal hard to use. but 
fve always been quick to say that many 
people / respect disagree with me; and 
of course, I much liked the Sage fl com¬ 
puter. which used p-System as its oper¬ 
ating system. As to whether p-System has 
any apo/og/es to make to CP/M or vice 
versa, that alas, is probably moot. 

I don't know about BYTE, but 1 never 
cared much for the TI-99. in pan because 
Ti in those days was careful to teli all the 
hackers to drop dead. They wanted it 
kept a dark secret what was going on in 
their machines. They accomplished that 
goaf 

I think you might be right on the money 
in your thinking about Atari, The Atari ST 
has as much bang for the buck as any 
computer amund.—]eny 

On Your Own 

Dear lerry, 

1 am writing to you to let off a little steam 
about the American attitude toward the 
rest of the world. 1 do not expect you will 
agree with the views I express here 
because you are an American, but I decid¬ 
ed to write anyway The views expressed 
are purely my own but I know many of my 
colleagues feel the same way. 

The first point is more general than the 
second and affects many British com¬ 
panies 

Several years ago, we bought a 68000 
single-board computer from a company 
called Forward Tbchnology Inc It looked 
pretty good From the advertisement. 
When It arrived it was accompanied by a 
"Preliminary Manual," with the promise of 
a proper manual later. This manual was 
definitely a first attempt and there was a 
lot of information that was either missing 
or incorrect. Unfortunately, we did not 
know this at the time. After about two 
years, the projea was abandoned and the 
board was put to one side ^ had still 
not received the real manual and our let¬ 
ters and requests for information were all 
ignored. 

In a recent clear-out of junk in the stock 
room I was given the board. My letters to 
Forward Tfechnology were also ignored. 1 
have found out a lot about the board by 


disassembling the monitor, getting data 
sheets on the chips, and tracing tracks. It 
has been a long, hard struggle but 1 have 
found out that the board would have been 
suitable for the project it was originally in¬ 
tended for. The hardware is superb, but 
the firmware is awful, and the documen¬ 
tation is even worse. What a waste of 
money (the board was very expensive). 
The project was abandoned for the lack 
of a little information that Forward 
Tfechnology already had. The attitude of 
this firm seems to be "We are happy to 
sell you the product, but after that you're 
on your own," 

At work we have replaced our main 
computer system twice recently, once by 
choice, once by necessity. The first re¬ 
placement came about because we 
wanted to replace an old minicomputer 
with something bigger and better. We 
bought a 68000 system from a company 
called Wicat Systems Inc. (an American 
company). What a disaster it was! The 
operating system seemed to be only half- 
written, After months of argument and 
many revisions of the software, we aban¬ 
doned it. The attitude of this firm seems 
to be "We are happy to sell you the prod- 
ua, but after that you're on your own." 
This system was replaced by several com¬ 
puters from the firm Research Machines 
(a British company) and we have been very 
satisfied with them. They are always will¬ 
ing to help with information and software 
What a difference 

These are just two examples. There are 
many others, but I am writing a letter, not 
a novel For any new equipment our policy 
is now to buy British or japanese. Al¬ 
though this policy may be more expen¬ 
sive, there are benefits that outweigh the 
expense. 

The second point is that the U.S, govern¬ 
ment restrictions on the sale of high- 
technology products to Eastern Bloc coun¬ 
tries are having an adverse effect on many 
British companies. A British exporter now 
needs two licenses—one from Whitehall 
and one from the United States—to sell 
anything outside the country. 

I am not complaining about the aims of 
these regulations. I do not wish to sell 
equipment to Eastern Bloc countries, I am 
complaining about the way these regula¬ 
tions have been set up to give an unfair 
trading advantage to American firms. 

The current export licensing regulations 
imposed by the US, government have 
brought an intolerable burden to bear on 
British companies trading in high-technol¬ 
ogy products of U.S. origin or British-made 
goods that include even the smallest pro¬ 
portion of U.S. components. 

When initially made aware of the ex- 
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istence of these regulations, many people 
find it astonishing that British companies 
are being forced to comply even though 
not bound to do so by British law. The 
reason for this is simple: noncompliance 
rapidly leads to ’blacklisting” and subse¬ 
quent loss of supply of the products. So. 
once the British exporter has resigned 
himself to being bound by US. law and 
has set about applying for the necessary 
reexport approval from the U.S. Depart¬ 
ment of Commerce in \^shington. DC. In 
respect of each and every export contract, 
he finds that his troubles have only [ust 
begun. 

It is not just a question of filling out a 
Form, sending it off, and receiving the 
necessary license a few days later, as we 
are accustomed to in the majority of cases 
when applying to our own department of 
trade in London, Filing the application 
with Washington is merely the beginning 
of a long and tedious trail of queries, refer¬ 
rals, and delays. 

Should Vfeshington not have a file on the 
nominated end user of the goods, then an 
interminable system of enquiry through 
the local US, embassy ensues. At best, an 
individual license application is granted 


only after several weeks. At worst, months 
may elapse, resulting only too often in the 
frustrated cancellation by the customer 
and the ending of a valuable customer re¬ 
lationship. which may have taken months 
to build. Speed of delivery is one of the 
foremost advantages when competing for 
orders. How can British companies hope 
to survive in the disastrous climate of 
bureaucracy and delays, which affords 
massive advantages to competititors. both 
in America and in all other countries, 
where no restrictions are in operation at 
ail? American companies can export di¬ 
rectly from the U,S under a general license 
and without any need to make individual 
applications for each contract. Clearly, the 
regulations are being used to give Ameri¬ 
can firms an unfair trading advantage by 
placing intolerable restriaions on our 
high-technology firms. 

Our export industry is being savagely 
disadvantaged as a direct result of the 
policy of a country widely accepted as our 
foremost ally! The American attitude gen¬ 
erally seems to be "Screw the rest of the 
world." 

Paul Miller 
Chadless. Sheffield, England 


Thank you for your analysis, I haven't 
enough i^cis to be able to comment but 
Tm g/ad to hear about th/^—Jerry 

thinkTank. Macintosh 
Version 

Dear Jerry. 

You may recall me I am "the only per¬ 
son on earth that (you) know of who was 
ever disappointed by a Living Videotext 
product.” This came up at the word- 
processing panel at Westercon. i appre¬ 
ciate your comments regarding Mr 
Winer's integrity, but the Macintosh ver¬ 
sion of ThinkTank has so many probiems 
that they outweigh its benefits, 

1 think it would behoove you to take a 
hard look at the Mac incarnation of what 
is a wonderful program on the Apple II 
and the IBM PC You will find multiple 
violations of the Mac interface making the 
product jarring to use for Mac users. The 
screen shows a monofont, but all printing 
Is done in a proportional font—what you 
see ain't what you get. Scroll bars are 
nonstandard. Indentation is specified in 
spaces rather than inches or points. 

{cont\me4\ 


PC Scheme— 
a simple, modem LISP 
for under ^100* 


Texas IrLSCruments presents PC Scheme, the 
$95 ’ solution to your symbolic processing needs, 

Whether you’re an experienced LISP user, or 
just beginning to discover the power of symbolic 
programming languages, PC Scheme is the right 
product for you. It runs on IBM® Personal Com¬ 
puters, as well as the TI Professional Computer 
family, including the Business-Pro™ computer. 

Powerful features include an optimizing 
incremental compiler for ease of programming 
and fast execution; an EMACS-like editor; 
extensions for debugging, graphics, and window¬ 
ing; CXTS-CALL capability; and a programming 
system for the development of object-oriented 

©IWhTl Z6U6^4)2 


applications—all designed to work efficiently on 
personal computers. 

To order, or for more information, call toll-free: 

1 - 800 - 527-3500 

■ Suggested list price. 

Bu&iness Pro h a tradecnark of Texas lostrumenu Locorporaied. 

IBM is. a registered trademark of International Business 
Maelhines Corporation. 

Texas 

Instruments 

Creating useful products 
and services for you. 
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(What's a space in a proportbnal font?) 
There are bugs in the editor: spaces are 
spuriously generated or dropped, and the 
user doesn't always find out about it until 
the document is printed. The general ap¬ 
pearance is that the Mac version is a hasty 
port from the IBM PC or Apple (I version. 
What's more, hV wants $35 for what is 
essentially some bug fixes (this is on top 
of the $100 that I ve already put up for the 
upgrade from the very limited Thinkl^nk 
128 to Thinklhnk 512), It should be noted 


that Microsoft. Software Publishing, and 
even Apple Computer have provided bug 
fixes for their Mac software at no charge 
to the user 

I wrote to Peter Winer at LV about these 
issues in June 1985 and have never re¬ 
ceived a reply As i ve impiied, the picture 
you have of Living Videotext may be in¬ 
complete and therefore inordinately 
positive. On the Mac, at least, Thinkl&nk 
is a great idea poorly executed. 

Also. I would like to include more infor¬ 


mation about the L5 Society (the text of 
the Commercial Space Incentives Act, for 
example) in the Library section of my BBS 
{The Citadel, (818) 339-4704, 300/1200 
baud, 8 data. 1 stop, no parity, 24 hours, 
7 days). Is there a source of machine-read¬ 
able or downloadable L5 information? Tb 
whom should 1 write for more informa¬ 
tion? I would like to use the BBS to fur¬ 
ther the goals of the Society if it is at all 
possible. 

By the way, does the terminal attached 
to Zeke display larger-than-life characters? 
I have often read and heard your com¬ 
plaints about the Mac's screen size. What 
puzzles me about this is that the charac¬ 
ters on the screen are actual size The only 
conclusion I can come to is that your usual 
monitor must be larger than life, which, I 
do grant, would be easier on the eyes. 

Fred Condo |r. 

Covina, CA 

/ am not famiHar with the Niadntosh 
version of Wnid^nk and hawe never used 
it so / have no way to comment on that 
part of your fetter /'m certain I never 
recommender/ it for the Mao 

The L5 Society (1060 East Eim St, 7Iic- 
son, AZ 85719) can probably furnish you 
with a machme-readabie materiai Write 
them: they are in need of re/ia£>/e 
hackers. 

My usual monitor is a ! 5-inch Hitachi 
and is indeed "larger than life." Thank 
heaven.—ferry 

PROINDEX 

Dear Jerry, 

Thanks for the mention of Proindex in 
your BVTE column. Proindex has not been 
available as a "shareware' product for the 
last two years. The program is now sold 
through advertisements in the backs of 
various IBM PC-specific magazines. 

Proindex retails for $89,95 and includes 
the indexing program, a program for 
merging separate indexes (Merge), and 
typeset documentation. The program may 
be ordered from 

Elfring Consulting, Inc. 

4N899 West Mary Drive 

St. Charles, IL 60174 

(312) 377-3520 

Thanks again for the mention in your 
column. 

Gary Elftiing 

St Charles, IL 

My apologies: the original copy ! had 
u^s shaneware and / must have neglected 
to update my h/es, 

/ find Proindex quite usabie, and I hope 
you sell a bundle of them.—jerry 
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USED BY EVERYBODY FROM 


DEBUGGING WEAPON 
BORLAND ID ORACLE? 
ANSWER FROM ATRON. 
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Tliisi is ihc cily saved hy Ihc 
Alitm bLi£;hus(jCni.. Ytiar prity. 

T'UH of wi/anls, wpih hun^tpcik 
cif mlElKHi?! id dulliif^ in%'c^ii 
in iiNrringiiig every uuiite uf 
inlclIigcrKTc antt pcrTiamiiuicc 
uul ijf your PC. Il used lu be 
plagued with the iirughcst 
■kdiwHie hugs ksnnwpi tu man¬ 
kind 

PtJSUES OF 
BIBUCJU. PflOPaRTtOIIS 

lire; lir^J .intl niiwl diriicull 
plague wa.s impasjiible tn Imp 
wpih sitfiwsre dchuggerv 
Hksc wctt; camivcimus bugs 
which rnndETinly live rw rule 
prugram^t, daia, even ihc 
Jebuyger NrtslicM wcic ihc 
uncs ihal sUpped in once every 
few hiHii.v, or changed their 
hchaviur al'lcr cat'h new cunr- 
piEc. Korty days and foTly 
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dom interrupts and timing 
depcndencbcs. jiiid you begin 
lu under?ilaml TVir Fear (hai 
gripped the city 

i'hen came the la.s.[ plague, 
which hujugihi Ihc wi/suds lu 
ihcir knees before they even 
Martedl debugging. Their itjw- 
cring program?; consumed wj 

much memory, ibctc wasn't crutugh room for ihcir symtxil table, Id alone 
debusing software, bven tf tJiey could gel pasi ihe lirst twu plague^;. Ihis 
iHic killed their firTiibunt .wirtwure. 


Qc; f< itiTil Bnrbrvl InTEmiirM'.ri 
uuii.itkmi lkibt.k Mt nuni:. 

I C7 li Ciihiiniiisfi LWilliut !.> 


Reaewco [Vpitraterii Prlnv- 
Uktnl ArU Duintl 


,1-:.rK fliHP FWC .drimp Ftjfcfiiro WeuI > 


VtMrnil Ehffl Cktvr |I kkwM CV -WPiA iSaiJii CkMild tnll 

lUTwi Laxiq.'Ul^' Lfenir Ajrwnt&^v. u* IIjickklkRvrmprtzf llc»Wi' 
WibN AlfCum toui^ ICM tr.ie AwciHiEa Irwin kitipwth. 

T^hniili'^ ini'cmnacie. liifitTTiatlfci Uulldvn hukvmafti'i 



EHTEH THE HJUIIIWARE-ASStSTED SDFTWJUIE BUGBUSTERS 

The Atmn sulutiun came as a rrvclaliim: MunitPif every memory 
lercicncc aitd every instruction executed, by adding a hardware board to 
Ihe AT Of PC with an UTnhiliad probe to the prueex.«(ur. 

The rtsult? Wham! The PC PROBE'" and ihc AT PROBE^ saved 
civilirjiliaii as wc krKiw il. Tlic lirsi plague was cuicd with PROBE'S 
hardwarc-assi.tled bitrakptiinl Inip^ on reading, wriling. executing, input¬ 
ting and uuEpaiiing The.se etmid he dime pTn single or rangcjiur addres.ses. 
and could include partieuEar data values. All in real lime. Rjr a mere 
software debugger to altcmpi ihis, a l -minulc program would take 5 hours 
to execute. 

The second plague, not knowing fnim whence yon came, was cured 
wiih PROBE'S real-time trace memory. The history of program extxution 
is saved on-b<Mird, in real lime. Once a hardware trap has occunud, 

C4ipTni*i o i«i» fay Aiii» PC r-wau.- bhI at ntoai:-- a 


PROHI’ displays the pmgruni execution in detail, iitcludlug sym- 
btib srnl viurec code lor C, Fiscal, nr assembly language pnv 
grams. Which shows how nut tiEramge poinicrs got that way. 

1be third plague, not enough AMTm Tor the 
debugging symbol table lo be eo-resideni in 
mcniury wilh a Large jitugratn. was cured with 
L-megabyte oL upi-boanj. hidiJen, wrife-pru- 
tected memory, Sysicm mcTnory was ihcn free 
for ll>c prognun. keeping ihc symbol tabic utkI 
debugger sate from deslructiun. 

When Ihe jtob tif Nigbnsitug 
was done, ihe wizards used 
their PKOBElsas perfortttance 
analy?]ers. St> ibey ciHtld Ikivc 
bolh rcliahihly muf per for 
mancc. lliey could send 
iUtly the hc.st soFlwajc mEi> the 
llekl. 

IF YOU AREN'T AN ATRON 
CUSTOMER, DOBS ARE TOO 
WON'T BE MAKING 
THE TOf-TEN LIST. 

<>nany given week, al least 
nine of ihc top (eu hesl-scEliiig 
^[Tfiware packages txi ihe &uft- 
Scl Holtisi cumc ftum Atnm 
eustomers. 

Ever heard of Bnrland? 
"Wiihuul Atron," says its 
president PhiEippe Kahn, 
“there wtjuidrt'i he » Ssde- 
Kick", Turbo l.ighining'" 
would Ik lighi -wars away, and 
Turbtr Prtdog'^ wtnjldn’i be 
hhipping ludiay,” 

Ever use a spread shed? 
horn. Enable'" lo l^radux'V, 
their hugs were bu.sicd by 
Atron pmdueis 
(nto DBMSs? Everyone 
from Ashton-Tatc ti> Dmcle 
tiwns at IctLsI IW 1 C Atrofi Inig- 
hustcr. 

11' you use a pitKluct I'lom 
one rtf ihc companies in Tht 
City, you iwc life as you know 
it lo Atron. Our guess is lhal 
9y% of ail PC’s, XTs ami Ar^ 
have a I Icnsi one prinluci 
debugged with A iron hug- 
busters. 

FREE 44-PAGE BUGBUSTING BIBLE COULB MAKE YOU 
A PROPHET, ABB TOlffi COMPANY A PflOFiT. 

Wi've written a ci^ittfdeie lutorial on stsite-of-tlie-a[t Imghusting. 
And it's ytuirs, frire tbr the asking, Piill of examples and lIlusTra- 
tions. LE wdl shew you how ibe wi/juds work Eheir magic. 

If you're tired of suffering Ihe wrath of program hugs, cal! Ation 
induy. you cooild be bU-sting bugs, and Saks tccoiU.s, lomormw, 



THE BUGBUSTBIS 

20b65 Fcmnh Street • Saiatoga. CA fJ5070 • 408/741-5900 
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The Best of BIX is a brief look at the activity on BIX, the BYTE 
Information Exchange, The messages shown here are only a fraction 
of the thousands of messages each month from the many 
conferences on BIX. For intormation on joining BIX, see page 372. 


AMIGA 

The Amiga window is software-oriented this month with a di^iussion on 
VSprites, Bobs, and beam avoidanca 

VSprites 


amigo/sof tw^davl pmt ^2292» from sduff (Sto^phon: Duff) 

I have seen the exomple h^prUe^c in the listings 
section and had no trouble getting simple hordwore 
sprites to work in my progrom. VSprites> on the other 
hand, are giving me some problems. 1 have tried 
following ROM Kernel Manual and still no VSprites. 
Whot is the proper procedure to display a VSprite? 
sduf f 


amiga/softw,devIpmt #2293, from cheoth (Charlie Heath) 
□ comment to message 2292 

All I've done Is Bobs (blitter objects) and simple 
sprites, Hoven't actually heard of anybody getting 
VSprites working, though It sounds like a few hove 
tried without successi 


omiga/softw.devipmt #2294, from jmackra 2 (Jim Mockro^) 
o comment to message 2293 

The recommendation I've got here is "Don't use 
VSprlies," 

If 1 learn more, I will tell you. 


amigo/softw.devipmt #2298, from json (Jez Son) 
a comment to message 2294 

J im - 

Don't VSprites work? If not, why not? Will It be 
fixed for v1.2? Or vT.3? 


1 wos intending to knock up a quick 'Defender* gome, 
using VSprites. Out If they don't work, that doesn't 
look possible, does It I? 


am 1ga/softw.dev 1pmt #2306, from Inoland (Leslie Noland) 
c comment to message 2294 

Uhh,. Jim, 

While I understand thot it is pointless to try to 
use something that doesn't work, I certainly hope that 
the response "Don't use VSprites" had an implicit 
"until we get the problem fixed" following it. I would 
hate to think thot something thot wos repeotedly touted 
in reviews, advertising lit. (I seem to recall), 
documentation, etc. doesn't work and that A-C*s 
officloi response is going to be thot we simply 
shouldn't try to use It. 

I realize that, though you are an A-C employee, you 
□re not necessarily their spokesmen and also that what 
you say here is informal In nature (unless explicitly 
rendered os a statement of policy), but I wish you 
would moke this o bit more clear. 


am Iga/softw.dev Ipmt #2317, from JmockfQZ 
a comment to messoge 2308 

A little research appears to be poying off. 

VSprites are not recommended because they are not 
positioned relotlve to o Viewport (screen) but rather 
the View (entire display). Thus, Simple Sprites ere 
recommended, if you do not need the virtual 
(dynomicoMy reassigned) chorocter I st 1 os . 

I have located an exompIe of VSprites In use, by 
Dove Lucas, ond when he cleons it up and gets it to me* 
and if I con figure out how to upload to this net. 1 
will do BO. 

Any suggestions on that, Charlie? 


omiga/softw.devipmt #2323, from rjmlcol (RJ Ml cal) 
c comment to message 2368 

Jim is right about using Bobs (in reference to the idea 
of using Bobs to move text around in the gadget 
editor). My original claim was that using Bobs would 
greotly simplify the progrommer's effort. But using 

(ajrriinuedl 
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PtinM CIuhR tifool For Tht AnlV' 
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RS232C IBM PC Compatible 
Peper Tppe TransmJtter/Model B12 


Stops and starts on character at all speeds, 
uses manual control or X-on, X-oft 9ET260 
volt, 50-80 Hz power. 50-9600 baud, up to 150 
char/sec synchronous or asynchronous: 
gated Internal or external clock. RS 232C, 
current loop or parallel output, reads 5-& level 
tape. 7-11 frames per character, even or odd 
parity, Desk top or rack mount. 

Add master Corporation, 2000 S. Myrtle 
Ava., Monrovia, CA 91016, (SIS) 366-2396, 
Telex 674770 Addmaster SCAB _ 
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Bobs olso hos the advantage of automatically 
eliminoting visual unpIeasontr I es os Bobs do beom- 
avoidonce to create clean changing Imagary, Someone 
wondered why 1.2: Icons flickered when multiple Bobs 
were moved simultaneously. Don't know why that would 
be, but I suspect It's not c Bob problem ond of so not a 
Workbench problem. Probably something else was 
hoppenlng. For an exomple of mony Bobs moving at once, 
see the Molly demo program from Amigo (don't know if 
this is still generally available). 

I'm running 1.2 right now, and I drag multiple Icons 
without any perceptible flicker. In foot, It looks 
pretty goodi 
RJ 


omigo/softw.devIpmt |2325, from Jim_kent (Jim Kent) 
a comment to messoge 2323 

Hey RJ* you wouldn't happen to have ony old VSprite 
stuff lying around? From what I heor the y sorting 
stuff and re-using all works OK, ond thot's the hord 
part. Is the problem just getting them to work with 
Intuition's slidable screens? 

Also I've been wondering how Intuition has a solid 
bockground behind the lost screen. When I was doing my 
own V Iewport/vjew man 1puIot1ons, I always got garbage 
on the part of the screen not covered by o viewport. 


omigo/softw,devlpmt #2326, from cheath 
a comment to message 2323 

Bobs do beam ovoldonce? That's news to me — the only 
way I've been oble to keep Bobs from flickering Is with 
double-buffered screen. One of the not-nice things 
about the bitmap orchitecture with blitter Is that eooh 
bitplcne Is drawn before the next Is started - so you 
often have a situation In which the display is updated 
while 0 large part of the screen Is in transition. 

Thot sort of stuff doesn't hoppen without blitter so 
much, because the software con be written to do all the 
bitplanes in sync - so there Is only a small port of 
the display that can look norsty at ony given time. 


ATARI ST 

The Atari ST sedion begins with hard disk problems and a case of the 
seemingly simple disk crash and goes on to a thread on using 
Malloc() in C. 

Hard Disk Problems 


Otar i ,st/tech #592, from chrlskuku (Christoph Kukulies) 
Today It happened,,. 

My herd disk (Atari grey box) suddenly showed 0 bytes 
in 0 items. It was heovy-loaded with lot of stuff, 
about 40 directories with obout 1500 files or so, all 
in all, 15 Mb of the 20 ovoliable. Does anyone know 
how this could hove hoppened (other than typing rm *)? 
Before I start to reformat it — does ahybody have □ 
utility to look at the hard disk blocks to eventually 
r epoIr it ? He Ip we I come. 


otarI,st/tech #593, from jlm_kent 
a comment to message 592 

If It's 9 bytes in 0 items It's just as likely that the 
driver hos gotten lost. Have you tried re-installing 
the driver and changing resolution from Preferences? I 
hope thot's It, I don't know of any utilities that 
look at the disk sectors directly. 

atorI,ct/toch #600, from a I ox I, (Alex Leavens) 

0 comment to message 592 


Bomp! Bomp i Bomp! 

Another one bites the dustl :-) 

Sorry, just couldn't help It. Same thing happened to 
me Soturdoy* It's reformat time (your FATs have gotten 
rooched). Next time you format it, partition It Into 
four 5-Mb logical drlves—thls locotes the FATs in 
different places* end mokes reaching of the entire disk 
much Jess likely. Then you con use soy drive F to back 
up dr Ive C, 

Good luck. 


Otar I,st/tech #605, from chriskuku 
q comment to message 600 

Yes, I reformatted it already. Using Dust from Hippo, 
which allows you to look ct disk blocks (sectors)i 
showed me that some important sector wos zeroed. By the 
way, this Disk Utility didn't work quite correctly 
becouse it said: "Wot enough memory for FAT.** So I 
gave up and reformatted It. 

Out, tell me* how can I partition the disk into 
different drives? Do I have to have o special progrom 
for this? 


atorI,st/tech #610, from nellharris (Well Harris, Atari 
Corp.) 

o comment to message 605 

If your hord disk driver floppy did _not_ hove the new 
formot progrom which uses GEM and also partitions your 
drive* then your problem is thot you're using old 
software for the driver “ contoct Atori and got the 
latest disk right awoyHI 


atari,st/tech #629* from Jtittsler (Jim Tittsler* Atari 
Corp,) 

o comment to message 605 

You can port It ion it yourself if you like Chris using 
the Information In the Hitchhiker's Guide and your 
favorite sector editor (or FORTH). The zeroth sector 
contolns the portitlon mop with pointers to (up to) 4 
partitions. Each of the partitions hos a "boot sector" 
which contains the normal disk prototype 9PB. 

Malloc 


□ tor I.st/c,Ionguage #179, from chriskuku 

I downloaded Tim's mcllocer becouse I had problems with 
Mo Hoc (gemlib). Wow, although the matlocer works* my 

program still doesn't. I've ^defined malloc _malloc 

□nd hove written o function: 

char • 

_mo Iloc(arg) 

Int org; 

return( (char*)(Ma1loc((long)org)) ): 


to stay compatible with source code in respect to 
standard calls. 1 have o 1-meg machine, TOS (US) In 
ROM. My program Is linked with gemstori.o gemiib 
oesbind vdibind llbf, etc. After Qppl_lnlt(), 
open_vwk(), I do some molloc()'s to allocate some nodes 
(only 200 bytes or so, opplicotion stuff). Asking 
ovoi lobl e=>mol loo(-IL) tells me I have enough (xxxxx) 
memory. To verify this, I did Just for testing or 

whileCmoltoc(slzeof (struct node))nnodes++T 

Totally In controdlctTon to what Is expected by 
calculating from the volue of ovollable I now only get 
poor 132 or so nodes ollocated (slzeof node is 18, but 
is not re Ievant), 

Please don't tell me "use the L*T***F compiler. 

When such things con't be done with the dev^pack then 
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Book your trip 
from start to finish. 


All on your own PC 


Now you can get tjuick information and immedicHe 
reservcMom for flints, hotels and rental cars with EAASY 
SABRE, the American Airlines personal reservations system. 

EAASY SABRE lets you look directly at schedules and 
fores, 24 hours a daji On any type of PC that has a modem 
or on any kind ctf communicating terminal. And, all tlie 
help you need is available on line. 

This special service will show you flights for over 650 
airlines worldwide. And the quickest routes to almost 
any place you want to go. 

It will also show you more tlian 13,000,000 fores. Our 
exclusive Baq^tin Finder*'^ feature assures tha you’U get 
die lowest possible fores available for the seats you book. 

In addition, you can reserve a room at more than 
12,000 hotels—by name, by price or by location. Ibu 
can also confirm a car from over 20 rental car compa¬ 
nies. Loc^ at your personal ^!!4dvantage® account And 
even check the weatlier in the cityy'ou'll be visiting. 

Once your reservations are booked, EAASY SABRE 
lets you decide where to pick up the ticket — from your 
SABRE Automated Travel Agency' or Corportae Travel 


OfiSoe, at die ttirpon, at an American Airlines City Ticket 
Office, by mail or from any odier American Airlines 
authorized distribution cliannel. 

Access the world’s most sophisticated travel automa¬ 
tion system. Its that simple, And economical. Because 
therels currendy no surchaige for using EAASY SABRE, ybu 
just need to subscribe to one of the data networks listed. 

For more information on subscribing to a network, ciU: 


Dialcom, tnc, 

1-800-258-3311 

General Electric 
liifonnation Services Compsuw 

1-800-433-3683 

QuanturtiLink 

(for Commodore computers only) 

1-800-392-8200 

GEnie’" 

(Cieneml Electric Network 
for Information Exchange) 

1-800-638-9636 Ejrt. 21 


i eaW ) 

SABRE 


1 $ a registened service mark of American Airlities, Inc 




























OUH SPECIAL FEATURES: 

• Nickel Plated Whote Surface wilh AddflionaJ 
Insulated Enamel Coating 

• EMI S ESD Shielded 

• Extended Length Provide More Space For Inside 
Worfctng 

■ Meet FCC Requirerment 

■ PC Maga 2 ine LAS Tested 

Call fw Catalog A Price —. 


COMPUTER SUPPLIES 

46 SDiitti Service Road Plainvieur. NY 11803 


1122-C2 W. WASHINGTON BLVD 
MONTEBELLO, CA 90640 {213) 724^9005. 72+9006 
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Atori should pIeos« explain why they called Tt 
"developer's package?" 

Do you hove ony Idea? Comments would be welcome. 

Otar 1 .st/c.language f 180 g from cgrimm (Steve Grimm) 
a comment to message 179 

I otwoys hod trouble malloclng In a routine that uses 
local variables. Try removing the poranater (set a 
globol variable end have your mol toe look at thot 
variob t e). 

atarI.st/c.1anguoge |18l, from chrTskuku 
a comment to message 168 

Thanks. Your tip sounded promissing, but looking at my 
program, 1 sow that 1 We oiraody done so. 1 coll 
mol Ioc(size) with size globally declared. 

otarKst/c.Ionguage |184, from Jfm_kent 
o comment to messoge 181 

Chris - I We uplooded some memory monagement stuff Into 
atari,st/listings. You probably would be best off 
getting Malloc to work somehow, but this might be a 
useful kludge to keep you going in the meantime. 

□tor 1.st/c.language #185, from chrlskuku 

Jim, thanks for your exompIe listing. 1*11 try It as a 
last escope. Meanwhile, I’ve cut down the problem to a 
short exompIe W 

/* tstmollo.c CPK 4-JUL-8I5 

* this simple example shows my usage of Malloc 

* end it's mo I ( I oc ) f unct I on (H I haven’t overlooked 
something). 

*/ 

[^include "osbind.h" 

/* define some node stuff */ 

struct node \ 

1 nt X,y, 2 ,pen; 
struct node *next: 

i: 

struct node ♦first,»1astj 
ma I n() 


\ 

int nnodes - 0: 

struct node *1ostbutone-, 

first - (struct node *) Malloc( (long)slieof (struct 
node)): 

while( (lost = (struct node *) MaMocC(long)sIzeof 
(struct node))) ) { 

lostbutone = lost: 
nnodes++i 

i 

printf("\n%d Nodes of size XdXnStart oddress 
JE08X\nLast address %08X". 

nnodes,s1 zeal(s t ruet 
node),first,lostbutone); 

\ 

Maybe you con try It on your machine. 1 always get 
only obout 100 nodes ollocated and then finite. 

Any help welcome. 

atorI.st/c.Ionguoge #186, from Jlm_kent 
a comment to messoge 185 

Chris - 1 Just tried your code. I*m working with 
Megamox, o 520ST with o 1-meg upgrade and TOS in ROM, 
ond a hard disk. 

With me, it got 268 nodes before it quit. Curious 
thing is that when I added a character orray to the 
node structure to moke It bigger It still got 268 
nodes. It ollocoted 268 512-byte nodes OK! I We heard 
from various sources there are problems with MoMoc, 

I'm not sure If 1 get more nodes than you ’cause I We 
got 0 meg, newer ROMs, or better luck. Still, It's 
very easy to allocate more than 268 times. Have you 
tried mol toe with o little m? Yep, I’m sure glod I We 
got some proprietary (er, now public domain, I guess) 
memory management routines. I've hod a lot of problems 
with vorlous mallocs and Mai Iocs on this machine. 
Actually, the routine 1 uplooded has been simplified to 
allocate out of on orroy. What I really do in my 
"red" code Is Malloc(10K), and then odd the pointer to 
my free list with a mfree(pt. 10K) when the free list 
gets empty. Did I soy t0K, I meant 32K, so it’ll hove 
some blocks big enough to hold a whole screen! 

IWe heard that the Megamox Malloc works in a 






Lean & Mean! 


Sotspak ST 

Print SpooterIRam Disk 


NOW with rhe "Solapa* Sr' prim spodlar you 
can: 

- print up 10 8 files wilh separate printing 
qualities al onetime. 

- configure lo any parallel prmler with 32 user 
ciefinable options. 

- formal your outpul, vary Iha print speed, 
pauseyreslart printing and much, much more,., 

The "Sofapak ST" ram disk lets you: 

- cof>figure up to 1 Mb and 128 tiles 

- save lime with a disk transfer rate of over 10 
million tjils/second. 

"Sotepak ST ' is I he ^slesL most versatile and 
memory etficlerTt professional print spooler arxJ 
ram disk available for the ATARI ST. 

FREE CRT saver Id help prevent Image 
"bum-in '. "Sofapak ST" demo at yotff ST retailer 
□r on BBS's nationwide. 

$ 39.95 

Action Software - 89 Clementina St.. 

San Francisco, CA 94105 ■ (415) 974 6638 
Mail orders; please Include $3.00 P4H and Ca. 
residents add $2.60 sales tax. VISA MC OK. 


THE BEST QUALITY PC CASES 

soletek 

THE BEST CHOICE 


FIND THE WIDEST RANGE 
OF DP WORKSTATIONS, 
ACCESSORIES 
& SUPPLIES 
IN THIS FREE 
GLOBAL 
GUIDE 
...all at 

HUGE SAVINGS! 

The GLOBAL GUIDE offers more variety than 
any office equipment, computer or software 
dealer; plus, toll-free order cemvenienoe. Use 
the Reader Service Number or dial 

l-8OO-a-GLO0AL (That’S 1-800-845-6225). 
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MOTHER SUPERIOR™, from CSS 
LABORATORIES, INC., is the most IBM 
I AT™ compatible motherboard in the 
marketplace. CSS Labs has designed a 
I truly superior family of motherboard 
meeting all IBM^“ compatibility re¬ 
quirements at 10, 8 and 6 MHz. Our 
MOTHER SUPERIORboaiti, at 10 MHz 
is 45% FASTER than the IBM PC/AT. 

Now you can get MOTHER 
SUPERIOR technology in two new 
personal computers-Tlie CSS 286A™ 
and CSS 286X'". Both systems in¬ 
corporate the MOTHER SUPERIOR 
family of motherboards in config¬ 
urations designed to meet your 
power, expansion and space saving . 
requirements. \ 

The CSS 286X^* is the size 
of the XT^', giving you more 
power per square inch of Desk¬ 
top. The CSS 286A™ is stan¬ 
dard AT size, both are 6-10 
MHz switchable. * ; 




FOR DEALER AND OEM 
VOLLTME PURCHASING 
INFORMATION CALL 
(714) 540-4141 OR MAIL 
YOUR RESPONSE CARD 
NOW. 


IBM, AT. XT are tegtsiercd trademnrk* ol 
InlcriinHnnal Machines Corp , . 

lSH a. C55 C3i 

Lobciintniies. Inc. . 
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- Inquiry <^03 for End-Osars!' 
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similar woy. 1 navet got tha Alcyon ona to work 
proparly. I forgat If I got LottUa Halloo to work. 

I - va naver octuoMy triad Magcmox. It’s kind of nfce 
baing obi a to paek ot your own fraa list aoywoy for 
debugging* so slnaa 1 got tha sourcas* 1 usa' am. 


atorI^at/c*language §lB7t from agrlmm 
a oommant to maatoga 185 

According to tha GEMD05 manual* one progroin Isn’t 
supposed to molloc more than obout 29 times* or 
pointers start to gat massed up. Try mollocTng one big 
block and accessing It os an array: 

^define NUIISTRUCTS 100 /* The number of structures 

you wont in your arroy •/ 

struct node anodaarroy; 

aJloc() 

I 

nodaarray « (struct node a) 

Mailoc((long)eiieof(noda)*NUMSTRUCTS): 


Hope that helps. 


otor1.«t/e.language |1ia* from timpantcn (Timothy 
Panton) 

a comment to message 179 

I don’t know tha answer to this one* I haven’t 
played with Mailoc for months (I wrote mollocer to test 
my 1-mag upgrade). However* looking at soma coda, I sea 
I didn't trust casts in mocrcs* l.a,* 

Manoc((LONG) thing): 

where thing Is a word* 1 seam to hove used 
Mo Iloc(I thing); 

where Ithing la a long* I'm not sura why- distrust of 
the preprocessor 1 guess. 

My understanding of how Mai lac() and malloc() differ 
Is this: 

TOS molntains a pool af memory. When a progrom 
starts up* It Is ollocotad an amount of memory for 
code* data and stack* With GEMstart and GEMs this 
Includes same extra to allow mallac to allocate from 
this area* ond they Include sbrk() which helps manage 
this a I location. 

Appstart and occstart do not have this extra memory* 
nor do they Include sbrk()* so malloc() can't be used. 
MollocO Is a TOS function which returns o pointer to 
free memory eoutelde* the programs oreo. 

Thus, MfreeO really frees up memory for use by 
another program (say a print spooler accessory) 
whareoe fres() does not. free() In UNIX behaves the 
sams way. 

I haven't had any problems with maMoc()lng too mony 
times, but from the way TOS behaves In other areas 
(files* etc.) t con believe It. 


IBM PC 

AND COMPATIBLES 

The IBM section begins with questions on using ANSI.SYS for port¬ 
ability in a BASIC program. The end of this thread goes into a 
message from the BASIC conference for tips on calling assembly 
lartguage routines and ROM BIOS fundions from BASIC. 


USING ANS1.SYS _ 

Ibm.pc/othar |229, froM Jburtn«r (Jaffrsy Burtnar) 

Where can I find addltlanai Information on tha usa of 
ANSI.SYS? I am trying powerful flaoklngl features of 
ANSI.SYS to manipulate the screen In BASICA. Also, I 
could use a recommended reference for the interrupt 
codes and DOS colls available. 


ibm.pc/other #255. from feenberg (Daniel Feanberg) 
a comment to meseoga 229 

Doaen't BASIC bypass MS-DOS for scraen I/O ond Is not 
ANSI.SYS Ignored by any BASIC program? 


Ibm.pc/athar #236* from rIchord (Richard Shuford) 

0 commant to massoga 229 

ANSI.SYS Is documented In the DOS Technical Manual* 
which, since version 2,1, has been a separata volume 
(and purchosa) from the DOS User's Manual. 

1 don't normally recommend tha following periodical* 
but the November 1935 issue of "PC World" contains an 
article beginning an poge 244 (excerpted from "The 
Fully Powered PC" by B. L. Alper son* A. Fluegelman* ond 
L. J* Mogld) that discusses the use of ANSI.SYS. 

However * It may not do you ony good* because 1 
suspect that BAS IGA may bypass tha normal console 
drivers for much of Its work: there fore, you may not be 
able to do much with ANSI.SYS in conjunction with 
BASICA. 

.....RSS 


ibm.pc/other #237* from dtnick (Dan Mick) 

Q commant to massogs 235 

Nat If you use OPEN to open a device and then write to 
it with PRINT#. I think the actual device changes 
from interpreter to compiler. In the interpreter I 
believe it's SCRN: ond in the compiler TRM: or CON: or 
mebbe CONS: I'm away from the machine that has the 
onswer on Its hord disk, but I know you can drive ANSI 
from both int. ond comp, with the OPEN / PRINT# trick.. 


Ibm.pc/othar #241, from btonkin (Bruce Tonkin) 
a comment to message 229 

Why are you using ANSI.SYS stuff from BASIC In the 
first place? Given thot you already hove LOCATE* 
CSRLIN, POS* COLOR* ond SCREEN commands (not to mention 
graphics), it seems o little strange to me, Kindo like 
going back o few years to the days of dumb terminals. 


ibm.pc/other #242* frcin Jburtner 
a comment to messoge 237 

That's exactly what I'm trying to do. I open 
"ANSI.SYS" os #1* then try to send my console output 
through It using lOCTL #1. etc. But I'm still not 
having a lot of luck; I keep getting a function error 
on my lOCTL line. It's vary easy front Turbo Pascal, 
but my opplicatlon must be written in BASICA or GW- 
BASIC. How about a way to clear to end of lino or 
clear to end of screen for use in BASICA? 


Ibm.pc/other #245, from richord 
a comment to massage 229 

Perhaps if you ore sarlous about complex opplIcatlons, 
you should get the replacement, NANSI.SYS, from Horsey 
Microsyst ems. 

Any implementation of the ANSI X3.64 standard is 
gaing ta be a subset. 1 don't think that ony real 
device could possibly usa all the codes and be 
comprehensIbI a. The full list of codes is there to 
provide a standard way of doing a certain group of 
functions. If your device doesn't do a given function* 

{continued] 
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BIX 


then it doesn't need to recognize the code for the 
function, 

I observe that "ms,dos/1ong,messoges** msg. 10 Is the 
text of AN51X364,TXT. o file 1 posted awhile bock on 
BYTEnet/Listings, Thank you for posting It locally« 
sir. 


1 bm,pc/other j|247, from dmfck 
a comment to message 242 

t know 1 didn't use lOCTL, The reason ! did It was to 
moke quick modifications to a CP/M public domoin touch- 
type program that defined command strings to control 
the terminal and therefore ran on a lot of different 
systems. 1 kept the basic structure for portobTlity and 
just changed the command str ings to do Al^Sl funct ions« 
then changed all the PRINTS to PRINT #1s after I'd 
opened the device. In Zenith's BASICA (GW-6AS1C) ond 
I*n bet in IBM's too* one may use: 

OPEN XON" FOR OUTPUT AS #1 

PRINT #1, CHR$(27) + 

to clear the screen. It works, bypassing BASIC's I/O. 
Of course* ANSI,SYS must be installed first- In the 
QuickBASIC compiler* the filename is different, I 
be Iieve...but it works there* too. If I con get at the 
machine that has It next week. I'll post what name to 
use with QB. But I ogree with Bruce,,-if you don't 
hove to* use BASIC's functions... don *t have to worry 
about having ANSI,SYS resident* and you con do more. 
You'll hove to write a CLREOL and CLREQS function* but 
they're awfully easy to do. 


ibn.pc/other |248, from jburtner 
a comment to message 247 

OK- I'll try your PRINT jft method. But as for writing 
0 CLREOL or CLREOS function* I'm missing the awfully 
eosy part somewhere. Could you explain how to do St 
short of sending lines of spaces or nulls to the 
screen? (That is so sIooooowwwww.) 

Do you happen to know how to address the screen 
memory directly from the IBM SASIC (either GW-BASIC or 
BASICA)? Several of us have token o whock ot trying to 
read or write to it directly without much success. Our 
best guess is that BASIC is relocating it's memory 
(G4K) in an area away from the screen so that we cannot 
reoch it using POKE. 


ibm.pc/other Ji249, from dmlck 
a comment to message 248 

Weil* what I wos thinking of os for os CLREOL* etc.* 
wos printing spaces. You're right, that con be slow. 

An assembly subroutine would be quicker, and that’s not 
so easy to do with the interpreter although it's o snap 
from the compiler. 

As far as accessing display memory,,,any memory can 
be occessed with o combination of the DEF SEG and 
PEEK/POKE statements, PEEK, POKE, and several other 
stotements that take addresses as arguments toko 16-bIt 
addresses which ore considered offsets in the default 
segment. If unset by DEF SEG, this default segment is 
BASlCA's data segment* where program source* variables, 
etc, are stored. VARPTR* for exomple* returns the 
offset of a variable in the variable table os a 16-bit 
offset Into the default data segment. Thankfully* this 
Is *note the segment used for display RAM. Some 
interesting things could happen on—screen if it wereJ 
The segment address for mono video on IBMs is Q000H: 
for color display adopters BS00K, So to access video 
RAH, first do DEF SEG - MfB000 for mono machines or OEF 
SEG = lcH6800 for color machines* then PEEK/POKE refer 
to video RAM. Be sure to reset this before you do 
anything like CALL or BLOAD or something else that 
requires an address, though. 

Are you using the interpreter exclusively? Screen 
updating using spaces is a lot foster with the 


compiler* and the newest for the IBM* QuickBASIC 2.0* 
should moke o Turbo'er feel right at home. 


ibm.pc/other J25l, from Jlmkeo (Jim Keohane) 
o comuBefit to message 248 

>CLREOL & CLREOS from BASIC 

Jeff* see bosic/programming f4B for assembler calls 
for QB pasted by BTonkIn. Also, see /progromming ^48 
for some non-assembler means of making DOS and ROM 
calls. Spedfleally* there's a ROM coll to scroll up or 
down o specified window on the screen. If you specify 
zero 05 number of lines to scroll, the whole window can 
be blanked. This con mimic o GLREOS or CLREOL if cursor 
is at col 1. If cursor at different column* you con 
still do a CLREOL by specifying a one—line window. 
CLREOS would be o full scroll zero of any lower lines. 

Ibm.pc/other 1253* from bomb (Jerry McReynolds) 

0 comment to messoge 229 

Jeff, to make a quick answer to your query about 
ANSI.SYS, yes, you con access the ANSI driver from 
BASIC. 

You should have the system boot with the statement'* 
DEVICE-[D][PATH]ANSI-SYS 

in your config.sys file. To access the driver from 
BASIC (or any language) all you have to do Is write to 
the device “CDN*" which happens to be stdout. The 
driver thot you install in your config.sys file will 
toke precedence over the “Glass TTY" console driver 
that DOS insto!Is, 

The statement, OPEN "CON" FOR OUTPUT AS #1* will 
open the stdout file for writing. The stotement* PRINT 
ilfl, "Kello“* will print the word Hello at the current 
cursor position end olso issue a Carriage Return Line 
Feed- 

The complete subset thot the ANSI,SYS driver 
supports is ovailoble to you through the PRINT 
statement. The supported escape sequences ore listed 
in the DOS Technical Reference Manual. 

For example, suppose you wish to clear the screen, 
then position the cursor ot line 12, column 20 and 
print the string “Enter Your Name Please:**, the 
following example will do Just that: 

10 OPEN “con“ FOR OUTPUT AS #1 
20 PRINT #1, CHR$(27)i“[2J'*: 

30 PRINT #1, CHR$(27):“[12:20H“: 

40 PRINT #1, "Enter Your Nome Pleoso:"; 

50 CLOSE jjfl 

Line 10 will open the console device for writing. 

Line 20 will clear the screen. 

Line 30 will position the cursor at row 12, column 

20 . 

Line 40 will print the string. 

Line 50 will close the file. 

Good luck* hope this tidbit helped. 

P.S, - The escape sequence for CLREOL Is nomed EL 
ond is "ESC [k“. Also note that the chorocters -ore- 
cose-sensitive. 


Ibm.pc/other #254* front jburtner 
a comment to message 253 

Yes* so I found out. So for any others who may have 
been watching (with interest or revulsion), here is the 
final set of commands that I've decided upon for 
inclusion in my progrom: 

10 Open "CON" for Output As #1 
20 ET8$=CHR$(27>+"[s" 

25 FOR X-1 TO 

24:ET0t=ETB$+€HR$(27)+“[k“(27)+"[B":NEXT X 
30 ETB$s=ETB$+CHR$(27)+"[u" 

Mnlinu^ 
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Tty tucking this into a drawer 
whenyou^re done! Until nowt you 
had to be tied to desk in a 

tangle of cables and hardware to 
get AT power. Toshiba's T3100, 
on the other hand, puts ATpeT^>r- 
mance anywhere you 


Specifications: 

- IBM PC'AT compatible 

• 8()286 processor, nmning at 8MHz 
or4MHz 

• 640KB RAM, extendable to 2,6MB 

• Built-in 10MB hard disk 

• Buat-m 720KB diskette drive 

• MS-DOS 2.11 operating system 

• High-resolution gas plasma display 

• IBM Color Graphics Adapter (CGA) 
compatible 

• 80 X 25 character display 
' 640 X 400 bit-mapped 

graphics display 

- RGB, parallel, serial and eixtemal 
diskette drive ports 

• Carrying case, MS-DOS 
BASIC included 

• FuU-sized 81-key keyboard 

^ 110/220 VAC switch-selectable 
power supply 

• 12.r W X 3.1" H X 14.2" D 

• AUthis—and only 15 pounds 


The Toshiba T3100. 


Toshiba technology improves on AT 
functionality; The T31CX) gives you the 
power of an IBM® PC-AT"^” in a lean, 
15-pound computer that looks superb on 
your desk, and slips into a drawer when 
you don't need it. Take it home, take it 
to a meeting, take it around the wodd— 
wherever your work takes jm. 

Don’t let its size fool you. 

The T3100 is less than a third the size 
of the Compaq^" Portable H, yet every 
bit as powerful. It uses the same 80286 
microprocessor as tlie AT, and is fully 
IBM-compatible, so you can share data 
with the other desktop computers in 
your office The T3100's 10MB internal 
hard disk gives you ample storage for 
sophisticated applications. A dual-voltage 
power supply lets you plug b and go to 
work just about anywhere b the worid. 
And Toshiba built m an advanced gas 
plasma screen, to give you the clarity 
and brightness of a CRT display— 
without the bulk. 



Compact is as compact does: The T3100 
is less than a thitd the she of dte Compaq 
Portable If. 

More memoiy for 
more applications. 

TTie TSlOO's M 640KB RAM lets 
you work with the most popular IBM 
PC/XT and AT software; Integrated 
financial and analysis programs, large 
spreadsheets, lengthy documents, elec¬ 
tronic filmg and more. A built-b 720KB 
diskette drive handles the new mdustry 
standard 3W diskettes. Each IBM- 
compatible pocket-sized disk holds hvke 
as much information as a conventional 
5 V 4 " diskette! And you can easily transfer 
data to and fiom other desktop compu¬ 
ters usbg Toshiba's optional external SVa*" 
diskette drive, 

Tradonarks: PC-AT, K/XT-klternstHHl Msdines. CorpDiratkmi 

Conipaq—XTofnpaq Con^iutErCoqioratiDri; MS-DOS—MictCSOft Corpora^- 
RtqjBiieswj Ti^majics: IBW—Inteiratkiiial Btisaness MachiiKs Corpafatjon; 

MjaDcoenpuier PiudULts, Ific.. SupefKey and SsfeKidt— 

BorlaiKl |ii(ten)iatif:!iv]. Inc. 


"Big” system expansion options. 

Like any M-function desktop system, 
the T3100 grows with your computing 
needs. To^ha offers a M line of internal 



Software^ everywhere: The T3I00 runs 
the most popular applications written lor the 
IBM PC/XT and AT 


and external options, including an expan¬ 
sion chassis with 5 IBM-compatible ^ots, 
and an internal 300/1200 bps Hayes®- 
compatible modem. 

The next generation of computing 
is here. And it sure would look 
great on your desk. Or away from it. 

Desktop computing will never be 
quite the same again, thanks to Toshiba’s 
advanced CMOS and proprietary gate 
array LSI technology. The T3100 is 
backed by our reputation for hi^ quality 
electronics, and by our UO-year com¬ 
mitment to technological excellence. 

See where desktop AT power is 
headed. 


The T3100 is here now/Call; 

1-800-457-7777 


for your nearest 
Toshiba dealer. 


i 
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Now! 
Includes 
SideKick 
and SuperKey. 




In Touch with Tomorrow 

TOSHIBA 

TOSHIBA AMERICA. INC., biforrmatiori Systems Dimsiofi 
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40 EHQ$-CHR$C27)+‘'[s"+CHR$(27) + "[K”+CHR$(27)+"[u" 

I moy riow claor th« screen to the bottom at any time 
by locating ot the position to clear from and: 

PRIJ^T #1,ET0$ 

Notice thot line 20 includes the cursor position 
save function os the first port of my cleor to end of 
screen function. Line 30 then returns to the originol 
cursor position. To clear a single line to the end. 1 
just: 

PRINT #1.ENQ$ 

As mentioned before (I always learn the hard woyl) 
the chorocters ore VERY case-sensitive. I hope that 
this is some help to others. And many thanks to all who 
he Iped J 

bos I c/progromflii ng |40. front btonk T n 
TITLE: Q9 screen scroll routine in assembler 

title DSCROLL.ASM: A LINKABLE ROUTINE TO SCROLL THE 
SCREEN DOWN. 

THIS ROUTINE IS PASSED THE UPPER LEFT CORNER TO 
SCROLL. THE LOWER RIGHT CORNER IS PERMANENTLY 
SET TO ROW 22, COLUMN 79. THE ROUTINE WILL USE 
A BIOS CALL TO SCROLL ALL LINES IN THAT PAGE 
DOWN AND INSERT A BLANK LINE WITH NO ATTRIBUTES 
AT THE TOP OF THE SCREEN. THE TOP OF THE 
SCREEN WILL BE THE TOP LINE INVOLVED IN THE 
SCROLL, TO SCROLL THE WHOLE SCREEN. SET THE TOP 
LINE TO ZERO. 

(0), WRITTEN BY BRUCE W, TONKIN ON 9-18-65 
USING IBM^S MACRO-ASSEMBLER. 

COPYRIGHT (C) 1986, BRUCE W, TONKIN, 

YOU HAY USE THIS ROUTINE IN ANY WORK WITH OR 
WITHOUT ATTRIBUTION. 


DATA 

STORAGE 

DATA 

DGROUP 

CODE 


DSCROLL 


SEGMENT WORD PUBLIC *DATA’ 

DW 16 

ENOS 

GROUP DATA 
SEGMENT BYTE PUBLIC ’CODE* 
ASSUME CS:CODE, DS:DGROUP 
PUBLIC OSCROLL 
PROC FAR 
PUSH BP 


MOV BP.SP 


MOV BX,[BP]+6 


MOV 

ADD 

MOV 

MOV 

MOV 

MOV 

MOV 


CX.0 

CX.IBXJ 

CH.CL 

cL.e 

DH.22 
DL.79 
6X,112 


MOV AL. 1 


DSCROLL 

CODE 


MOV 

INT 

POP 

RET 

ENDP 

ENDS 

END 


AH.7 
010H 


BP 

2 


SAVE BASE POINTER 

SET UP TO ADDRESS OFF OF 

BP 

GET THE ADDRESS OF THE 

PARAMETER 

ZERO CX REGISTER 

PUT ROW ADDRESS INTO CX 

MOVE ROW TO CH 

SET COLUMN NUMBER TO ZERO 

FOR UPPER LEFT 

BOTTOM ROW NUMBER 

BOTTOM COLUMN NUMBER 

SET ATTRIBUTE TO USE INTO 

BH 

NUMBER OF LINES TO 
SCROLL, 0 MEANS ALL LINES 
BIOS FUNCTION CALL 
INTERRUPT 10 HEX=t6 
DECIMAL 

RESTORE BASE POINTER 
RETURN AND REMOVE ONE 
PARAMETER FROM STACK 


DOS & ROM BIOS Calls from BASIC 

tasic/progromming #48, from Jfmkeo 

I reod with interest the various ROM calls coded in 


assembler posted by btonkin. Other longuoges I use hove 
a generol purpose call where the INT is passed as 
well os the value of certoin registers, I thought it 
would be nice to hove such a routine in SASIC. 

Following is o first pass ot it. It does not currently 
return the new reg values after the interrupt nor does 
it return the FLAG settings (used by some DOS colls). 
However, it should suffice far many uses. 

Of the 3 «DEF FNxx" stotements, the one for FNCC$ is 
used to assign to o string on ossembter routine that is 
built on the fly using the INT value possed as well os 
various register values. The other 2 FNxx's merely 
break up FNCC$ into 2 pieces for easier handling. 

The progrom below issues o Video INT 16 ( ^10 ) 
with AH set to 6 for scroll up. When AL^0 (as it is in 
this exomple) the entire window is blonked. CX gives 
the upper left corner os 0.0 and DX gives the lower 
right corner as 10,40, BH specifies the attribute used 
to flit in new lines. 

Since this is the first time I *ve ployed with 
assembler called from BASIC, PI I leave it to the more 
experienced to croft a version like: 

100 CALL IR(IN.AX,aX.CX,DX,etc_) 

Such a version could also return the register values 
after the interrupt os well as the flog settings, 

- Jim Keohone 

10 DEF FNAA$(DS,0X,CX,DX,aP,snDl) ^ 

MKI$(&H5655)+MKI $(*H61E)+CHR$(fiHBB)+MKI$(BX)+CHR$ 
(icHB9 ) +MKI $ (CX ) +CHR$ (4tHBA ) +MKI $ (DX) 

+CHR$ (&H9D) +MKI $ { BP ) 4CHR$( AiHBE )+MKI $ (SI )+CHR$ { &HBF) 
+MK1 $(0I) +CHR$(*H08)+MKI$(DS) 

20 OEF FN00$(AX,ES.IN) - 

MKI$(&HD88E)+CHR$(iHB8)+MKI$(ES) 

+MKI ${&HC08E)+CHR$(*HB8)+MKI$(AX)+CHR$(&HCD)+LEFT$ 
(MKI$ {IN),1) +MKI${&H1F07)+MKI$CltH5O5E)+CHR$(JcfCa) 

30 DEF FNCC$(IN,AX.BX.CX,DX,0P,SI,OI.DS,ES) - 
FNAA$(DS.BX,CX. DX,BP,S I ,DI)+FN0B$(AX,ES. IN) 

40 GOTO 60 

50 I=VARPTR(S$):J-CVl(CHR$(PEEK(l+l))+CHR$(PEEK(l+2))): 
CALL J:RETURN 

REM AH=6,AL=0 to clear oll,0H=attr, Oh=line 10. 

DL-coIumn 

REM 40:cI ear window 
REM Video INT 16 (Hex 10) 

60 S$=fNCC$(l6,fiH600,SiH4E00,0.ftHA28,0,0,0.0.0):GOSUB 50 
70 END 

P.S. To issue Shift-PrtSc from BASIC code: 

60 S$^FNCC$(5.0,0,0,0.0.0,0,0.0):GOSUB 50 

P.P.S. I know Shift-PrtSc is in the BASIC monual 
already. 1 just wanted to give onother exempt el 


MACINTOSH/APPLE II 

With this issue; the Macintosh window expands to become the 
Macintosh/Apple II window. The section begins with a fong message 
on HFS and the Macintosh hard disk. The next thread covers the 
Apple II, with a question on loading and using files above the magic 
HIMEM limit. 

HFS, Your Hard Disk, and You 

mac 1ntosh/long,nessages #29, fron cgTbson (Christopher 
Gibson) 

IcoMtiwwaiii 
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Osbome/McGraw-Hill 

Computer Books 
For IBAfPC Productivitv 



Using dBA$£ III PLUS^ 


by Edward Jones 

You'll be in full coirimand of all the 
newfeaturesofthis powerful database 
software with Jones' expertise. 
Desip, create, and display a dBASE 
111 PLUS database; generate reports; 
use Query files; and plug into net¬ 
working, A practical handbookfor 
beginners and expenenced users, 

S1S.95, Order #0-07^gSlZ52-e, 516 pp. 

7Hi9k 


^ - 

Advanced WordPerfect*: 

Features & Techniques 

by Eric Alderman and 
LawrenceJ.Magid 

The source for ambitious users. 
Provides tools and concepts that you 
can use to take advantage of macros, 
paragraph numberingand oirUining, 
indexing, and WordPerfect's mathe¬ 
matical capabilities. Covers Word¬ 
Perfect integration with Lotus* V2-Z* 
dBASE Ilf*Sidekick* and ProKey“ 

Sie.95, Or^r #1T07 861239 9,310 pp. 





PODOS Tips & Traps 


by Dicli Andersen, Janice M, Gessin, 
Fred V^rren, and Jack Rodgers 
Mere's an Invaluablecotlection of 
helpful tips and clever solutions to 
troublesome traps for everyone 
using PC-DOS 2.1 or MS-DOS* 2.11. 
From initializing your system and 
formatting disks, to controlling 
peripherals and managing the DOS 
environment, you'll find an array 
oftricks and secrets. 


$16,95, Order #0-0^8S1194-5, ZW pp. 
7Mx9k 




The Osborne/McGraw-Hill 
Guide to Usine Lolus’‘ 1-2-3* 
Second Edition 


by Edward M. Baras 

Master Lotus 1-2-3 upgrade, Reiease 
2, with this comprehensive guide. 
Provides detaiied descriptions 
of worksheet, database, and 
graphicsfuncbonsforfundamental 
through advanced applications. 
Includes ready-to-use models. 

$1S.95, Order #0-07-881230-5,412 pp. 
7HiSM 



♦ Osborne/McGraw-Hill books are avail¬ 
able at bookstores and computer stores 
everywhere. 

^To order by mail, complete the coupon and 
send it to: Osborne/McGraw-Hill 
P.O.Box 400 
Hightstown, NJ 08520 
^ All orders must be prepaid and should 
include local tax. 

^ Checks, money orders, VISA and Master- 
Card are acceptable for payment. No postage 
or handling chargesare required. 

^ Books will be shipped via UPS. Allow 
4-6 weeks for delivery. Books will not be 
delivered to post office boxes. 

This order is subject to acceptance by 
McGraw-Hill. Offer is good only in the U.S.A. 

Osborne McGi'Ow-Hill 

CQpvnght ©1986 hy UcCraw Hill, Inc. 
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BEYOND IBM COMPATIBILITY 
MORE POWER PLUS RELIABILITY 

NOVAS TURBO 286 MOTHERBOARD 

• Fewer ICs For Greater Refiability— 

Only 36 Compared to IBM's 131 

■ Dual Speeds—S & S MHz—Keyboard 
or Jumper Selectable (10 MHz opt.) 

• 4 Serial and 1 Pamllef Ports 
Ofi Board Option 

• Expandable to 1 Megabyte HAM 

• Complete with Setup Program 
-/MARDBIOS 

• Socket for 80267 $495 OEM 

• Rechar^able Battery On Board for Clock 

• 0, 1 Wait State. Jumper Selectable, hardware reset port. 

ALL AT ACCESSORIES AmiLABLE-^GALLI 

NOVAS 1000 EGA BOARD 

• Supports EGA. CGA, MDA 
- 640 X 350 EGA 

640 X 200 R»els Color 
320 X 200 Pixels Color 
720 X 350 Pixels Manochrome 

■ Parallel Port on Board 

• 256K HAM on Board $195 




OEM 


NOVAS TURBO 286 

AT COMPATIBLE SYSTEM_$1395.00 

tncludes: 6«K, »8 MHz Turbo SpeaO (10 MHz opt.), 1 S/1 R 1,2 Meg. Dr., W, a ContiollBr 

COMPLETE NOVAS PC TURBO SYSTEMS AND COMPONENTS 
IN ANY CONFIGURATION— CALL FOR CURRENT PRICES 

W. 0. Controller for AT .. $180 192 W Power Supply . $95 
AT look-alike Case. $75 Keyboard for AT $65 

COMPUTRADE COMPANY 

780 Trimble Road, Suite 605 Tel: (408) 435-2662 

San Jose, CA 95131 Fax: (408) 435-5458 

_ ‘ IBM AT afB traflarnsjlss ol inUflrnfltkifial &u$inDia Wachinsfl Corp. 


PCM 

Full Screen Editor for MS-DOS (PC-DOS) 

Looking Tor an Ultra-Powerful Full-Screen editor for 
vour MS-DOS or PC-DOS system? Are you looking for 
an editor FULLY COMPATiBLB with the UNIX’^'VI 
editor? A re you looking for an editor which not only runs 
on IBM-PCs and compatibles, but ANY MS-DOS 
system? Are you looking for an editor which provides 
power and flexibility for both programming and text 
editing? ifyouarc, then look no further because PC/VI 
IS HERE!' 

The following is only a him of the power behind PC/ VI: 
Fnglish-like syntax in command mode, mnemonic control 
sequences in visual mode: full undo capabililv; deletions, 
changes and cursor positioning on character, word, line, 
sentence, paragraph or global basis: editing of files larger 
than available memory: power! ul pattern matching capabil¬ 
ity for searches and substitutions: location marking: 
joining multiple lines; auto-indemaiion: word abbrevia¬ 
tions and MUCH, MUCH MORE! 

The PL'/Vi editor is available for 1BM-PC s and generic 
MS-E)OS based systems for only S149. For more 
information call or write: 

Custom Software Systems 
P.O. Box 678 
Natick, MA (H760 
617-653-2555 

The UNIX community has been using the VI editor for 
years. Now you can run an implementation of the same 
editor under MS-DOS. Don’t miss out on the power of 
PC/VI! 

*UNIX is a trademark of AT<&T Bell T.aboralories. 
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If you have on HFS bord dick booked up to your Moc or 
Mac Plus* th«n you must have noticed thot whenever you 
reset your Mqc without choosing Shut Down (such os 
hitting the reset button* o eystem bomb* or even on 
oppllcotion doing a reset when it quits)* the hard disk 
will perform eome mysterious internol rebuilding, with 
furious disk accesses that can last up to two minutes 
before the fomllior "Welcome To Mocirxtosh** messoge 
oppeors. With o lot of puzzl ing* a,nd more than a little 
help* the reason - and the solution - are at hand. But 
first* o short explanotlon Is in order. 

NON-TECHIE SECTION 


Whenever a disk - any disk - is Inserted into o 
drive* it is “mounted" by the ROM routir\e MountVol. 
While 0 hard disk is not inserted in the troditionol 
sense, it goes through the some MountVol routine. One 
of the things the MountVol routine does is check for o 
special block of information colled the Volume Control 
Block (VCB for short). Inside this is lots of 
information about the volume* depending on whether lt"s 
on HFS or MFS volume* a reguJor disk or a non-ejectobIe 
disk* etc. But the key to this shortcut lies In a 
special flog thot bosically tells the computer whether 
or not the volume was ^properly# ejected and unmounted 
the lost time the volume went "off-line." Depending on 
the value of this flog* the volume will either bo 
mounted immediately (since the Mac assumes lt*s OK), or 
else (If on on HFS volume) It will begin to rebuild two 
speclol flies the Finder uses to keep track of the 
volume. If this has completely left you behind, then I 
suggest you Control--K out right now, becouse It just 
gets worse* and besides* unless you have o pretty good 
grasp of wbot*s going on behind the scenes* you should 
pfobobly not be executing a routine thot has you 
ploying oround In memory with a debugger, 

SECTION OF TECHIE STUFF 


BUT FIRST* A BIT OF HFS BACKGROUND 

On any HFS volume* there ore 3 structures to handle 
volume spoce management* file mopping* and file 
ollocotion. These ore the Volume Bit Map, the Extents 
Tree File, ond the Goto log Tree File. The Volume Bit 
Mop and the Extents Tree File hondle the equivalent Job 
as the MFS volume allocation block mop. The Catalog 
Tree File bundles the equivalent Job as the MFS file 
directory. The two trees ore set up as B-trees* ond 
eoch node consists of severol types of records. For 
more complete Informotion, see the new File Monoger 
section in Vo I 4 of Inside Macintosh. 

Whenever the Mac recognizes that a disk has been 
inserted, the operating system calls the MountVol 
routine in the File Monoger (the rest of this section 
ossumes HFS volumes* unless specifiedly mentioned 
otherwise). One of the first things the MountVol 
routine does Is to reod in the volume Informotion at 
the beginning of a volume, ond build a copy of It in 
memory in o dota structure called the Volume Control 
Block (VCB), Each VCB Is a 178-byto non-re IocatabIe 
block thot contoins volume-specific informotion. This 
block Is documented (occurately) In volume 4 of Inside 
Macintosh. One of the fields In this record Is on 
INTEGER field 'vebAtrb*. Herein lies the key. 

Before I get too specific, let me give a little 
general disclaimer: this stuff was gathered by o 
combination of insight* debuggers, and time. After many 
sessions of trapping, bombing* resetting, and 
Interminable delays while our various HD's "rebuilt" 
themselves* we narrowed down the possibilities. After a 
few glonces ot the revamped File Manager section of 
Inside Macintosh Vol,4* we felt reasonably confident In 
our canclusions. But, these are not the words of you- 
know-who* and I not only ask* but encourage onyone who 
has the inclinotion to do so to please check my 
conclusions. I would olwoys rother be proven wrong a 

[continued) 
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^ ^^Memory-Resident 
^ Outline Processor 


COMPARE FOR YOURSELF 


800 - 523-0764 


in California 


If lines are busy or calling from out of the country call 
408-559-4545 TELEX: 70414 (SBS m UD) 

*call for details 
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To Order CaU Now 

24 hours a (fegi 7 days a week 

800 - 323-5335 


Brown Bag Software 
2105 So. Bascom Ave. 
Suite 164 

Campbell, CA 95008 
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Add up to 96K 
above 640K to all 
programs, including 
PARADOX and 1-2-3. 


Parity<;hecked 256K 
with a one-year 
warranty. 


Run custom software 
or the 3270 PC 
Control Program 
above 640K 



Run resident 
programs like 
Sidekick above 640X 


Tbp off a 512K1BM 
ATs memory to 640K 
and add another 
128K beyond that 


Short card works in 
the IBM PC. XT AT. 
and compatibles. 


Add expanded 
memory to programs 
supporting the 
Lotus/ffitel/ 

Microsoft 
speciScation 32. 


MAXrr inernory works above 640K 
for only $195. 


Break through the 640K barrier: 

MAXIT increases your PC's available 
memory beyond 640K. And it does 
it tor oriy $195. 

MAXrr includes a 256K half-size 
memory card that works above 
640K. MAXrr will- 

■ Add up to 96K above 640K to aU 
programs. 

■ Run memory resident programs 
above 640K. 

■ Tbp off an IBM ATs memory from 
512K to 640K. 

■ Expand l'2-3 Release 1A or 2.0 
worksheet memory by up to 256K. 

■ Add expanded memory above 
640K to programs like Symphony 1.1 

Big gain — no pain. 

Extend the productive life of your, 

IBM PC, XX AT or compatible. Build 
more complex spreadsheets and 
databases without upgrading your 
present software. 


Installation is a snap. 

MAXn works automatically. You 
don't have to learn a single new 
command. 

If you have questions, our cus¬ 
tomer support people will answer 
them, fast. MAXU is backed by a 
one-year warranty and a 30 day 
money-back guarantee. 

Order toll free 1-800-227 0900. 

MAXIT is just $ 195 plus $4 ship¬ 
ping, and applicable state sales tax. 
Buy MAXIT today and solve your 
PC's memory crisis. Call Toll free 1 - 
800-227-0900 (In California 800- 
772-2531). 

We accept VISA, MC, AE, and DC, 



Ostxxne McGraw-Hill 

2600 Tenih Street, Berkeley, California 94710 
Inquiry 201 


MAXn' Is d Irsdemart! McGraw-HitJ CCIG software. [BM ts a negistET^ Irademort q| Intemaitaarul Busuie^ iMachones Gbrparsbon. t-2-3 and SympliDniy dre 
r^lStet^ tradkwnark^ ol Lotus DevElopment Corporabon. Skiskiok is a TBgistiEred hrademaTk ol Bodand Inberriaborul. Inc, PARAJX^X q a ImdjEmark ol AJ^SA 
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million times thon screw up my hard disk even once. 

But, if this sounds overly wniy“nilly, let me say 
this: 1 hove personolly used the shortcut below to 
avoid the herd disk tree restructuring many, mony 
times. It has been used In many different situations, 
and we have yet to lose o byte of data. When opp11ed 
with o reosonable dose of discretion, I don't think 
there is ony reason to worry. So, if we ore oil in the 
proper mood of "controlled skepticism," let us 
continue: 

Of the 16 bits in this field, Apple documents only 8 
os foilows: 

Bit Meaning 

0-4 Set if inconsistencies were found between the 

volume information and the file directory when 
the volume was mounted, 

6 Set if volume is busy (one or more files ore 
open) 

7 Set if volume is locked by hardware 

15 Set if volume is locked by software 

From our best efforts, however, the only bit WE find 
being changed Is bit 8. We hove tried again and ogaln, 
ond still bit 8 seems to come up every time, 

Bosicoliy, whot we find Is that this bit, ON DISK, is 
set to 1 1f the volume was properly flushed and 
unmounted the last time the volume went off-line. This 
is done by the Eject routine, which goes into the VCB, 
sets thot bit to 1, and then writes the block to disk. 
This is done just before the volume is unmounted, and 1 
don't think thot it is done by other routines, such os 
FtushVol, that don't explicitly call Eject (olthough 
Eject does call FlushVol)^ 


^ THE GENERAL DATACOMM 
M 1200 Bps SUPER ACCURATE 
1 ACCULINE PC MODEM 

H- 

AT COMPATIBLE • FULL FEATURED • 
TWO YEAR WARRANTY 







% 


r OFF 


$226— Including Software 
Call 1-800-523-1737 

Order now and receive a FREE 
IntroP&k Subscription to COMPUSERVE. 

General DataComm 

Offer vapd through December 31^ 1986. ^ 


To gain on Insight into how the system worked from 
session to session, we exomined that bit. As soon os 
the volume is mounted, ond the VCB is read Into memory, 
the bit is set to 0, ond written hock to disk. This 
woy, if the volume should go off-line in any woy thot 
is not performed by the Eject routine* the block will 
not be updated, either in memory, OR ON DISK. I'll get 
to whot happens when a disk Is mounted with this bit 
set to 0. The Importont point here, especially for 
progrommers* is thot If the system bombs, or gets hit 
by o power failure, or is reset, either by the 
programmer's switch OR THE REBOOT COMMAND, the bit is 
left ot 0, even if FtushVol wos constontly colled for 
safety (this is still a good ideo, however, to help 
assure the integrity of your data files), 

Anyhooos, when the MountVo I routine is called, it 
checks that bit, ond if it is zero, the MountVol 
routine gets the disk to start rebuilding these files, 
on the ossumption thot If the bit was nat set, then the 
volume may have been left in some inconsistent state, 
so It's time to make sure, and build these trees from 
(probably) scratch. Due to the recursive natures of 
building the B-tree structures, this is most likely 
whot is occurring when you try to boot or mount a 
volume right after you bomb or reset. On o 20- or 30- 
megobyte hard disk, this can take os long as two 
minutes. For developers, who usually follow the Edit- 
CompiIe-Run-Grosh-Reboot cycle of writing programs, 
this time can quickly add up. (One quick note: this 
same oction occurs on ANY HFS volume, even a floppy. 

But on 0 floppy, the time to rebuild these is much 
shorter, so you probably just hoven't noticed it,) Now 
that you know what Is happening, maybe we should 
examine how to avoid ft, even under a bombing 
situation. ("Finally," I can hear you thinking, os a 
collective sigh of relief rises from the readers.) 

THE SHORTCUTS AND FIXES 


The first method I will (briefly) exomine is aimed 
at those developers who insist on having their programs 


raiaconco ; 

The quality source for Atari ST & Amiga software | 


CAMBRIDGE 









THE SYMBOLIC LANGUAGE 




FOR ATARI ST and AMIGA 




METACOMCO 

5353 #E Scotts Valley Dr. 

Starts Valley, CA 95066 

Regutcr^ tTsdcTnarke: Lattice ^ Lattice, Inc; Atari ST - 
Atari; UNIX - Qell Labs; Am^ - Commodore Amiga. 


Contoa iocid dealtf or cdi.‘ 

Teh (US) ^^-AKA META tCA) QOO^ETMETA 
BLXj fflhill Compnwrw: 732A7311 
Add 6*!^% tax if CA icsadcnc 


i 


An interprerer/compiler providing a complete 
LISP development environment for $199,95. 

—fl/so dtvuTo&if — 

Macro Assembler - Prafessional development system---ST - $ 79.95 

Amiga - $ 99.95 

BCPL - NEW! Full standard BCPL compiler ST.... $149.95 

Lattice 'C' - The well known Lattice 'C compiler - ST & Amiga.$149.95 

Cambridge Lisp - The interpretet/compiler ^ ST &l Amiga ... .$199.95 

MCC Pascal - Fast ISO/AJSJSI standard compiltr - ST Amiga.$ 99.95 

Metacomco MAKE ^ NEW! UNIXdtke MAKE utility for the ST . .$ 69.95 

MENU + ' Best selling ST MENU generator ... . $ 29.95 

Metacomco SHELL ' NEW! Amiga^s imdltgem programming shell.. $ 79.95 

Metacomco TCXJLKIT ' Smartest took available for the Amiga.$ 49.95 

Cambridge LISP is also a%’ailable for Cr/M68K. Call for Sinclair QL pnoductj. Languages 
come Mdik full documenrarkhn^ libraries & screen editor. ST languages include MENU 4 and 
provide foil interlaces to GEM VDl and AES functions. Metacomco provide Mpei-tenced 
technical support and keeps its cusiorners informed of new products and upgrade releases. 
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rurboMAC/C^^ rurns your ideas into state-of-the-arr programs. 
Your produdivfty increased, or your moriey twcSn! 

Let your imagination run wlldl It’s easy with turboWAC^C Input forms. 
Report forms. Help windows. Pop-up menus. Pull-down menu systems. 
And morel turboMAC/C will turn 15 minutes of your time into code ihat 
would take you hundreds of hours to write. Whether you're a professional 
or |u5l a beginner, you need turbo MAG fC 


It's POWERFUL! It’s FLEXIBLE! It's FASTI It's MAGICI 

Wouldn't you like some magic? Order turboMACtC today. Only 599,00, 
You have nothing to lose with our 10-day full money-back guarantee. 
CALL NOW! l-fl00-225-316S (Outside Alabama, orders only) or 205-542- 
7026 (VISA & MC welcome, no PO, no COD) 

Requires; Turbo Pascal 3^0 and an IBM PC/XT/AT or conrhpatiblc 25Sk FIAM niinimurn 


Mol copy prcuecied 

kiphist I Leaned ksftwarp (nt, 

6506 Old Shell Roid 
Mobile, A1 .1660B (MS) 342-70Z6 


Trademarks: 

Turbo Pascal — Borland Internaticinal 
WordStar — MicroPro Lnlernational 




SHS SE4Si 

FOR RSlOO FOR CTIOO 

The RSlOO & CTIOO auto switches are compact units that allow con- 
nec(;ioii of a number of hoist computers to one or two printers, 
modems, or other penpheral devices. 

The CTIOO enables up to four computers to be connected to two 
parallel Printers (using the parallel ports). Either printer can be 
selected by command from the Host. The RSlOO Version enables 
up to four computers to be connected via their serial ports to an 
RS232 Printer, using DTR, 

On both models L,E.D. indicators let you know when the unit 
is active, and which routes are in operation. For the CTIOO, con¬ 
nections conforni with centronics’ standards. For the RSlOO the follow¬ 
ing pins are used: Pin 1 ground, Pin2=TX DATA, Pin3=RX DATA, 
Pin5=CTS, Pm20=DTR. Baud Rates selectable 300, 600, 1200, 2400, 
4800, 9600 St 19200, 7 or 8 Bits with 1 or 2 stop Bits. Any parity 
accepted. 

ORDER NOW CALL 919-^724^4013 
OR MAIL YOUR CHECK TO: 

BRAND NEW TECHNOLOGY INC 
PO BOX 457 PFAFFTOWN NC 27040 

MONEY MCK IFAUTU SWITCH RETURNED IN 30 JMYS IN ORIGINAL (mDITION 


reboot the Mac when you quit. (I hate thot, but if 
you're gonno do it, now you don*t have an excuse not to 
do it right!) 

THE FIX 

For the high-level programmerp the fix is relatively 
simple. The Reboot commond DOES MOT perform this vital 
portion of the Eject routine. So, whenever your 
progrom is pJonning on rebooting the Moc, make sure you 
Eject ALL mounted volumes before you reboot. By doing 
this, you will ovoid pl4«Tng off the poor people who 
are using your game. 

THE SHORTCUT 

So, what do you do if the Mac bombs, and you don't 
wont to wait Ground while the herd disk does Its thing? 
Try this simple routine (the essence of what It does Is 
to coll the Eject routine before you reboot. In order 
to flush the volume buffer and set the critical vebAtrb 
bit): 

First of oil, you must hove Mocsbug installed on the 
Mac. Then, anytime you need to reboot, simply typo the 
following commands (the ">" is the Macsbug prompt — 
don't type it). 

> SM 10010 A017 0000 0000 FFFF 

> PC 10010 

> A0 10000 {thot's "A-zero") 

> T 

> RB 

Explanation of Debugger Commands 

> SM 10010 A017 0000 0000 FFFF 

puts the Eject A^trop, loNamePtr, and iovRefnum 
j n to memory, 

tFhfOTE: this will only be correct if you boot from 
your hard disk. If you boot from floppy, or do not use 
o hord disk, this will not be volld. On the other hand, 
if you are floppy-based, it doesn't toke very long to 
reboot, even if the attribute bit isn't set. 

> PC 10010 

points the program counter to the A-trop 

> A0 10000 


points the A0 register to the Poromblock 

> T 

do the Eject routine 

> RB 
reboot 


As with any routine that deols with memory on the 
mochine level, there may be unforeseen circumstances 
that could couse problems. This routine has been tested 
on the Moc Plus, with the Apple Hard Disk 20, and the 
MDIdeos SCSI Hord Disk 26 without any problems cropping 
up. However, I always suggest using prudence, end you 
should probably not use this routine If your 
opplicet ion died in the middle of some massive file 
operation. Still and all, Tt hos been very useful and 
dependabIe for me. 

Please insert the moaslve legalistic disclaimer that 
Apple seems to be making the new standord for computer 
users here. 

That's itl Good luck and have fun. Oh yes - 
feedback Is ALWAYS solicited and appreciatedfl 


macintosh/long.messages |30, from hedges (Tom Hedges, 
Fractal Software) 
o comment to message 29 

1 find that just doing an 'ES* to the Finder 
followed *immediateIy4 by □ shutdown does the trick 
most of the time, and If the 'ES* falls, then I prefer 
thot the HFS data structure edoes* get rebuilt because 
things probobly are really screwed up in memory. 

[cofjlimiedl 
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Train for the Fastest Growing Job Skill in America 




Only NRI teaches you to service and 
repair all computers as you build 
your own IS^blt IBM-compatible 
micro 


Now that computers are firmly 
established in offices—and in homes, 
too—the demand for trained com¬ 
puter service technicians surges for¬ 
ward. The Department of Labor 
estimates that computer ser¬ 
vice jobs will actually double 
in the next ten years^a 
faster growth rate than 
any other occupation. 

Taial systems 
training 

No computer stands 
alone *.. it's part of a 
total system. And if 
you want to learn to 
service and repair com¬ 
puters, you have to under¬ 
stand computer syslems^ Only NRI 
includes a powerful computer system 
as part of your training, center^ 
around the IBM-compatible Sanyo 
550 Series computer. 

As part of your training, you'll 
build this highly rated, 16-bit IBM 
compatible computer system, 
assemble Sanyo's “intelligent” 
keyboard, install the power supply 
and disk drive, interface the high- 
resolution monitor and dot matrix 
printer, even expand the memory 
from 128Kto256K RAM. It's 
confidence-building, real-world 
experience that includes training in 
programming, circuit design, and 
peripheral maintenance. 

No experience necessary— 
Nmbiiildsitin 

Even if you've never had any previous 
training in electronics, you can 
succeed with NRI training. You'll start 
with the basics, then rapidly build on 
them to master such concepts as 
digital logic, microprocessor design, 
and computer memory. You'll build 
and test advanced electronic circuits 
using the exclusive NRI Discovery 
Lab®, professional digital multimeter, 
and logic probe. Like your computer 
system, they're all yours to keep as 
part of your training. You even get 
over $1,000 worth of software, 
including the popular WordStar 
and CalcStar. 


Your Ri total systems training Includes all of this * t4Rl Discoverv Labr’’ to design 
and modily circuHs « Four-lgn^n digital muttimatorwith audio caaaetta tratnirig 
* Digllal logic protie for vfsita I examination of compuler cifcuits * Sanyo 550 Series computer with “Intelllgenf ’ 
keyboard and 3Q0K doubtedensity, double^iddd disk drive • High-resolution monochroma monitor • RAM expansion 
module to give you powerful 256K memory • 120 CPS cfot matrix printer with nearletler-quality mode • Easy Writer 1, 
WordStar. CalcStar bor>dled software • Refeience manuals, adhematics, arid hite^izsd lassona. 


Send for 
100-page 
free catalog 

Send the post-paid 
reply card today for 
NRI's 100-page full 
color catalog, with 
all the facts about 
computer training. 

Read detailed 
descriptions of each 
lesson, each experiment you 
perform. See each piece of 
hands-on equipment you’ll 
work with and keep. And 
check out NRI training in other 
high-tech fields such as Robotics, 

Data Communications, TV7 
Audio/Video Servicing, and more. 

Mail the postage-paid card today, 
and see how NRI can prepare you for 
advancement and new careers in the 
exciting world of electronics. If the 
card has been used, write to NRI 
Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 


NRt is the only home study 
school that trains you as 
you assemble a top-brand 
mlcrocomputef. After 
building your own logic 
probe, youll assemble the 
“intelligent” keyboard.,, 


.. .then install 
the computer 
power supply, 
checking all 
the circuits 
and connect 
tions with 
NRI's Digital 
Multimeter. 
From there, 
you'll move on 
to install the 
disk drive and 
monitor. 


'^SCHOOLS 
McGraw-Hill Contiriuing Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 
We'll Give You Tomorrow. 

IBM 3 n^isle<3Cl Tr^iO^ail; ot Intanoatianal 
Bufiiness Machine Corporation. 
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Routines Above HlMEM 


appi•/languag* f392. from Jramith (Anthony Smith) 

I*m trying to instolI a routine obov« MIMEM. My 
installer lowers HIMEM by two full pages* Installs the 
routine IK above NlMEM* and marks the two poges the 
routine occupies in the system bit nop. The routines 
work fine* but when I try to use the disk. 1 get a ^no 
buffers ovoiloble** error. I suspect that ProDOS needs 
to be told that its temporary buffer should be 512 
bytes lower, but I'm not sure how to do thot. I 
suspect it Involves using SET_BUF and/or GET_BUF. I 
tried to use SET_BUF to lower it 512 bytes, but the 
temporary buffer has no reference number, so the ML! 
gives me the invalid reference number error. I'm sure 
the solution Is pretty simple. Will someone tell me 
what it is? 

Thank you. 


appIe/languoge f3d3, from mdovls (Morgon Oovis) 
a comment to message 392 

No, you don't wont to do It that way. If you're 
messing with BASIC.SYSTEM, you never do onything to the 
ProOOS system bit map. Only a SYS file 
(appiIcatron/interpreter, etc.) should change thot — 
and since you're ultimately running under BASIC.SYSTEM, 
only *it# should change the system bit map. 

What you want to do is use the 01*s "getbufr" call. 
This allocates space for your machine language progroms 
which will run while BASIC.SYSTEM is In memory. This 
coll lets BASIC know where your routine will bo so thot 
when it needs o buffer, it will do so ebelow* your 
routine. As it is now, your protected bit mop is 
causing BASIC to get errors when It tries to a I locate o 
buffer where you've protected memory — therefore* 
GETBUFR ovoids this by letting BASIC eknow* where 
available memory will bo. 

So how do you do it? It's really simple. 

First, calculate the number of 255—byte poges that your 
routine will need, and put that value Into the 
accumulotor. Then do a JSR GETBUFR ($BEF5). If the 
carry bit comes back set, on error hos occurred, end 
you con then just do a JMP ERROUT ($BEe9) to iet BASIC 
handle It. This would most likely occur In the off 
chance that you asked for more poges of RAM than BASIC 
could give to you, giving a NO BUF's AVAIL error. 

If carry comes bock clear, then your request has 
been granted. However, this is one more cruclol point. 
When BASIC returns o clear carry, it also returns o 
value in the accumulotor. This value Is the most 
significant byte of the address where BASIC wants you 
to p1oce your routine. For example, it might return 
$92 If the address where your routTne should' go is 
$3200. 

Of course, this ossumes thot you hove ot your 
disposal some method of relocating your code to the 
address where BASIC specifies —^ because there's no 
telling where this might be. If your progrom grows In 
size, the address wlM be lower In RAM, since BASIC 
will osk for you to put your routine os high Into free 
memory os possible. It Is also conceivable that 
someone else's machine language program has been loaded 
Into high memory and is occupying space up there, 
causing BAS 1C.SYSTEM to Issue your program an even 
lower oddress In memory. In short, you reolly need to 
hove 0 front-end re locator *after* your cal I to GETBUFR 
so that your progrom will be placed correctly Into 
memory. 

If you don't have a code-relocating routine, don't 
worry. I've written one which tokes up Just 209 bytes, 
including all the calls and error handling with 
BASIC.SYSTEM. Unfortunately, I can't moke this code 
avollable in source code form, due to restrictions 
imposed by BIK/Byte/MGH. However, there hove been 
quite a few articles posted In AppIe—re Ioted magazines 


detaiIing the procedure. Even Beneath Apple ProDOS has 
a re I ocator (of sorts) for moving o 2SS—byte (or less) 
chunk of code. 

For more Information on allocating space with 
BASIC.SYSTEM, see the ProDOS programmer's bible: 

Beneath Apple ProDOS, page A30 "The TYPE Command." One 
af the ProDOS Technical Notes also details the use of 
GETBUFR, and its pal, FREEBUFR — see "appIe.dos/tips" 
for the oppropriote Tech Note. 


opple/tonguage f4l0, from Jrsmlth 
a comment to messoge 593 

Thanks alot mdavis. Your odvice cleared up my problem 
instantly. The ProDOS Technical Reference Manual gives 
really lousy advice on that topic. The only place 
GETBUFR is even mentioned is in a revised memory map In 
the errata section. 

Anyway, Now I have another problem. I've got the 
routine installed above HIMEM in spoce allocated by 
GETBUFR. It is supposed to open a file, then read it, 
etc. I use GETBUFR to find the file buffer (4 pages), 
then I store the address it gives me In the oppropriote 
ploce In the globol poge ond call OPEN through 
GOSYSTEM. It always returns with NO BUFFERS AVAILABLE 
or, if I do it twice In □ row, with FILE BUSY, If I 
close the file, the FILE BUSY will usually go away and 
I'll get NO BUFFERS again. Sometimes the file won't 
close, however (from immedioto mode). So, my mo in 
question is why the NO BUFFERS AVAILABLE? Does GETBUFR 
mark the pages In the system bit map? If it does, 
should it? Secondary question: Con you close a file 
using the Immediate-mode CLOSE command that was opened 
with the ML I OPEN command? Is Level involved somehow? 


appIe/language |412, from mdovls 
a comment to messoge 410 

You ask some good quest Ions. I'll answer them f 1 rst, 
and then explain how one should go about hondlIng disk 
functions with BAS1C,SYSTEM from machine language. 

GETBUFR doesn't mark pages in the bit map. I don't 
think It does, anyway. (It shouldn't!) It Just lets 
BASIC know whot memory it hos allocated for other 
things, so that it won't trounce on anybody. Using 
CLOSE In immediate mode wmight* close a file opened 
through GOSYSTEM, which olso uses the parameter tobies 
in BAS1C.SYSTEM■s global poge, but I wouldn't count on 
It. 

Here's how I do DOS functions from mocKine Ianguage 
with BASIC.SYSTEM. First, before your code colts 
GETBUFR, hove it do this: 


1 da 

$befb 

; 80 ve maximum HIMEM setting 

sto 

mytop 

^put it someplace safe 

1 da 

^poges 

: 08 k BI for so-mony 256-byte 
;poges 

jsr 

getbuf r 


bcc 

ok 

;c^0 means no error 

Jmp 

errout 

:yikes, NO BUFFERS AVAIL 
:(most 11ke1y) 

s ta 

$befb 

^occum has lowest page 
^boundary from getbufr cal 1. 
-Bring Bl'e HIMEM down (so 
;that frebufr won't wipe us 
;out). 


Then, go ohead and move your code up to where 
GETBUFR soys Its okay. Now, when it comes time to do 
some file manipulation, you'll need to coleu I ate how 
many pages of memory you're going to need, and thus con 
call GETBUFR for that spoce. e.g.: 


Ido 

#5 

;1K t 256 bytes (5 * 256 * 



;1280) 

jsr 

getbufr 

;ask BASIC for the buffer 

bes 

error 

;oops, c«1 meons error! 

sta 

osysbuf+1 

;set OPEN param table buffer 
:to point to out buffer (for 



{contimed) 
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. EXP. DATE. 
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Shipping_ 
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1 authorize you to charge my purchase to the account above for $_now, 

and $ _per month for the next six months 
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;th« IK FMe Control Block 


ode 

#4 

;(carry Is clear hero) odd 4 
;to that 

sta 

rwdato+1 

;set READ poram toblo to 
;point to Just passed the 



;FC8, We'll have 256 bytes 
;to read/write. 

1 dy 

#e 

;set read/write count poram 

sta 

rwcount 

;zera least significant byte 

1 ny 


:($xx00) 

Uy-D 

sty 

rwcount+1 

;set MSB ($01xx), —> $0100 


256 bytes 

This first osks BASIC for spoce for the File Contfol 
Block (needed when OPENIng a file). Then ft sets up 
the pointers for the OPEN and READ colls through the 
BASIC,SYSTEM Globol Poge tables. Onward... 


1 da 

jfOPEN 

;($C8) Let's open the file 

jsr 

gosystem 

;call big brother 

bes 

ferror 

;if error on OPEN, release 
;buf fers 

1 do 

or e fnum 

;successful open! Save 
;reference! 

sta 

cfrefnum 

;...for CLOSE 

sta 

rwrefnum 

;...for REAO/WRITE 

Ida 

#READ 

;($CA) Let's read 256 bytes 1 

Jsr 

gosystem 


bes 

fcerror 

;an error, close k free 


;baf fers 


At this point, you con irionlpulate the doto that you 
just read. The address of thot dato Is going to be 
stored at RWDATA ($bed7) in the B| global poge, so you 
might want to copy the oddress into a zero poge pointer 
for easy occess. Now, for those errors: 


fcerror 

pho 

;save the error code 

1 do 

#CL0SE 

;cl0Se the file 


gosystem 


pta 


;retrieve error code 

Terror 

pho 

;secondary entry if OPEN 
;faiIs 

jsr 

f reebufr 

;re loose those buffers 

plo 


:accum now contains error 
;code 

Jmp 

er rout 

;let BASIC handle this 

If you 

are processing a 

text file for displaying. 


you might wont to hove specie I code check to see if the 
error is §5 (end of data), and if so, just close the 
file, but don't call ERROUT. 


Hope olI this helps. 

PS; Almost forgot! When you want to remove your 
progrom from memory, do this: 


Ida 

mylop 

;restore the original HIMEM 

B to 

Ibefb 


Jmp 

freebufr 

;remove my code's buffers 


apple/longuoge f4T4, from mdavie 
0 comment to message 412 


Oops, 1 Just found some bugs in my somewhot-long 
message with all that source code. (I typed It in on 
the fly in about 15 minutes.) 

The part thot sets the RWCOUNT parameter to $100 
used “STA* instead of "STY". 

Also, I never addressed what to do after you're done 
processing the file. First, obviously, you must CLOSE 
it. Second, you wont to coll FREE8UFR to deollocote 
the 5 pages of memory you orlginolly osked for. Note 
thot this won't trounce your code (which was protected 
by using on eorller GETQIIFR coll) because we changed 
the byte at $befb to point to the memory poge where our 
code storts — thus o FREEBUFR call will deal locate any 
buffers ♦below* that. 

This hos been really herd to exploln. 1 found it 
olI Just by accident anyway since, as was stated 
eorller, the first release of the ProDOS Technical Ref. 
manual never covered this. The best thing to do is to 
experiment on your own, until someone writes o decent 
book on how to do this stuff. 


oppIe/language |416, from Jrsmith 
o comment to message 412 

Thanks for the tip. I *had* been doing something 
wrong; however, I still hove o problem. I didn't 
undefsiond thot in addition to the IK FCB, you need 
another buffer for your data. I hod requested o IK 
buffer ond then pointed both OPEN and READ’S buffer 
pointers to its start. Now I hove pointed OPEN to a IK 
buffer end READ to another IK buffer below thot. I 
still get my old enemy NO BUFFERS AVAILABLE (on OPEN), 



A UNIVERSAL DEVICE PROGRAMMER 


PROMPRO-SX-Model II 

A stand-alone programmer starting at $895.00 can 
put you in business to program EE/EPROMs PAL/ 
PLDs,* Single Chip micros,* and Bipolar PROMs.* 

+ EPROM IN-CIRCUIT EMULATION* capability that 
can speed up your development time considerably 
and an RS-232 communications port that lets you 
integrate it \with your IBM PC as a total firmware and 
Logic development station. 

All from a company with an excellent reputation for 
quality and service. 
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Pogetop Is set to right above the buffers, where my 
program begins. Nothing is marked in the system bit 
mop that shouldn‘t be. Any other Tdeos? 

opple/ianguago #417, from mdovis 
a comment to message 4T6 

Ah I Yes; you most ask for buffers for both the OPEN 
file's FCa {IK worth) and then you need a second buffer 
area for rending ond writing your data. pick 

the siie tbot you need; I just used 256 bytes In my 
exompie.) 

If you use GET0UFR to ailocote a IK FCB, you aiso 
should use it to ailocote o dato buffer as well. You 
can use areas for reoding ond writing like $200 (the 
input buffer) since it's not reserved. You ccn usually 
get away with using SASIC's reserved IK buffer space 
which it oiwoys mo intains for its own use (like when it 
gets a CATALOG, or hos to LOAD or SAVE o progrom* 
etc, ), 

Just keep playing with It, you'll get it. When you 
do, write o nice book for the those who ore 
experiencing the same difficulties — I'm just too darn 
busy i 


ADA 

Ada, the language mandated for most new programming by the 
Department of Defense, is coming under ever-closer scrutiny from 
microcomputer users. In the following excerpts from the Ada 
conference on BIX, various aspects of the fanguage, from multiple 
definitions for operators to exception handling, are discussed. 

Predefined Operators 

ada/tipa #1, from dshochat (David Shochat) 

Hero is o language point that 1 found kind of 
surprising. Moybe others will be surprised os well. 
Suppose you decide to define some types in a packoge; 

package MY_TYPES is 

types FRUITS is (APPLE, GRAPE, PEAR); 


end MyItYPES; 

Now you wont to use type FRUITS someploce else, so 
you need □ context clause^ 

with MY,^TYPES: 

Notice I didn't put in "use MY_TYPES;" Some people 
argue thot for good maintainability, you"don't want to 
use 'use' all the time. This means that T need to 
prefix names defined in the package with the packoge 
name. So I dec I ore: 

FR1, FR2: MY_TYPES,FRUITS; 

So for, so good. But now. In the executoble port, I 
try to say: 

if FRl - FR2 then 

The compiler should give o message saying something 
like: 

"The operator is not defined for the objects FRl 

and FR2." 

It turns out that the operotor is what the LRM 
(Language Reference Manual) colls "predefined" by the 
definition of the type FRUITS, So, If it is 
predefined, why con't I use it? The answer Is thot it 
is predefined AT THE POINT WHERE TYPE FRUITS WAS 
DEFINED, It's just os if you hod put your OWN 
operator definition right In there with the definition 
of type FRUITS. So the moral is* there ore some times 
when you really do have to use o 'use' clause, since 
the syntax won't let you soy: 

If FRl MY_TYPES.= FR2 then — Syntax error! 

Interestingly, you CAN do H If you use prefix 
notation: 

if MY_TYPES.*'«"{FR1, FR2) then — Perfectly I ego II 

But I don't think onybody would really wont to do It 
that way, ActuoUy, this problem is probably most 
likely to come up with access types (pointer types), 
but it's Importont to realise thot it Isn't o probIem 
thot Is specific to access types. 

Icon linked) 


LEADER IN DEVICE PROGRAMMING 



*some devices require 
optional adaptors. 


FEATURES: 

■ Stand-Alone/RS*232 

■ 512K bits RAM buffer 

■ EPROMs 2716-1 MEG 

■ Capacity: Two EPROMs 
(set programming) 

■ Accepts Intel, Mot. Hex files 

■ Accepts JEDEC files 

■ Optional Keypad/Alpha display 

■ Tilt stand and carrying handle 

■ Works with Exatron 1C handler 


also available: UV ERASERS and 
GANG programmers. 

All products 100% made in U.SA 

CALL 1-800-331-7766 

Logical Devices Inc. 1321 NW 65th Place 
Ft Lauderdale, FL 33309 


U.SA 

Canada East 
Canada West 
England 
Itly., Ger., Swss 
Australia 


TELEPHONE 
(305} 974 0967 
(514) 694-7710 
(604) 291-8866 
0652-688626 
(02) 688-2141 
(03) 560-1011 
(02) 736-1 564 


TELEX 
383142 
05-823554 
04-356533 
527339 
845 79734 
790 35703 
790 82635 


WITH AN UNUSUAL PRICE TAG: $895 


Inquiry (84 for End-Users. Inquiry !8S for DEALERS ONLY 
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ada/tlps §2t from fbrukardt (RondoM Brukordi) 

A similar probI am to |1 h«ro Is thot if you docloro 
your own **&" oparotorg for Instonos (Fufiotion "ft** 
(Leftg Right : String) Return String;), It connot be 
used infix outside of the declaring compilation unit* 

If the above were to declare in o pockage 
specification, “A" £ ”B" used in the body would coll 
the user-defined * But, if the same thing wos 
written In some other pockoge, the predefined would 
be called, even If the declaring pockoge was both 
WITHed k USEd! This follows from the Ada visibility 
rules; direct visibility oIways hos precedence over 
something named in o USE clause* 

Since the predefined is oI ways direollyvislble 

(it Is declared In Standard, the pockage that surrounds 
all compilation units), the user-defined one can never 

be used In an Infix expression outside of its defining 
package* It also must always be selected (Ke., 
Pqck_Mome ***&"( "A", "B**)) when it is used* 

Mora I: There's always a surprise awaiting you when 
you use (or Implement) Ado. 


Variable-Length Records 


ado/other f2B, from rguHmeite (Ron Guilmette) 

What I would like to know from the other Ado vendors is 
how else con you write standard conforming programs 
that deol with varlobfe-length record flies? This 
would seem to be the most reasonoble and cleor 
opprocch. One question: Whot does DEC VAX Ada do when 
a variant record type Is used to Instantiate DIRECT_IO? 
Will It allow you to do it? If not, why not? If so, 
how con it perform relloble seeks on such files? 

ada/other #28, from rbrukordt 
a comment to messoge 26 

Programs using vor1obIe-Iength records In o file ore by 
definition not completely "standard-conforming,'* simply 
because such I/O Ts not REQUIRED by the stondord* You 
hit on the problems of implementing It; 1 only wonder 
how onyone con figure out o workoble way to implement 
It. (The interaction between Ado Generics, 

DIscriminonts, and 1/0 is horrible.) 

1 personolly would recommend using o pockage of your 
own design to do such I/O; then, if the system you ore 
using supports the I/O directly, the pockoge Is easy to 
write. Otherwise, a version of the I/O supported by 
the Implementation con be used without too much 
trouble* (Of course, if the Implementation gives you 
HO way to do vorlable-length records, it ought to be 
Junked!) 

ado/other |31, from dshochot 
a comment to message 26 

It turns out that DEC will let you instontlote 
DIRECT_I0 with on unconstroined record type, but it 
requires you to poss a "maximum record slxe" in bytes 
through the FORM parameter of the CREATE procedure* 

The FORM parameter Is of type STRING and its meaning Is 
totally implementation-dependent. Anywoy, It works, 
but it turns out thot whot they do In this cose is 
reolly use fixed-length records, with the fixed length 
being what you passed in the CREATE* This is 
essentioNy what some Pascals do (e.g., UCSO) when you 
moke 0 file of a vorlont record type. A fixed record 
slie is used, big enough for the worst cose. 

oda/other |52, from rgullmette 
o comment to message 31 

Thanks for checking that out. It seems like a very 
nearly reasonable imp I ementat ion,' however, don't you 
think thot a truly intelligent implementation would 


Infer the moximum record length from the maximum length 
of the vorlont type used in the Instantiation of 
DIR£CT_I0? This Is not a rhetorical question. I am 
interested In your thoughts. 


oda/other #35, from dshochot 
a coRUnent to mecsag* 32 

I agree with you In the cose of a stroight VARIANT 
record type* But consider something with o SIZE 
discriminant such os: 

type VAR(srZE : POSITIVE 1) is 
record 

BUF : STRING(1.*SIZE); 
end record; 

If you tried to Instant I ate DIRECT_10 with thot, the 
only thing the Implementotion could assume Is that the 
moximum record size woe POSITIVE'LAST {2**31 - 1 on the 
VAX) plus onother 4 bytes for the discrimlnont* I've 
always thought It odd thot o type definition like the 
one obove doesn't hove onyplace for you to commit to a 
maximum size. It must be hell to Implement size 
discr Ifnlnonis. 


Exception Handling 


oda/ganarql #82, frow jdow (Joanna Dow) 

How do you usuolly handle disk overflow deep In g 
progrom? The exception hondling path allows you to 
recover gracefully (or ob gracefully as possible) from 
thot kind of error. 

<*_*> 


ado/generol #84, from bhofkln (Bob Hofkin) 

0 comment to message 62 

But you get kicked out of the code that faulted, with 
no simple woy of restarting it. What would your 
exception handler look like for this disk overflow? 


ado/generol #85, from wheelock (Bruce Wheelock) 

0 comment to message 84 

Disclaimer: I'm writing this from memory with my Ado 
monuol elsewhere. 

PROCEDURE FileOpener IS 

Flog : BOOLEAN TRUE; 

FileNome ; ShortStrlng — A defined type of 

length 30 

BEGIN 

WHILE Flog LOOP 
BEGIN 

PUT_LINE("ENTER FILE NAME: '*); 

GET_LIHE(FIleHame): 

0PEN(Myrile,lN_FILE,nleNome); 

Flag FALSE; 

EXCEPTION 

WHEN OTHERS «> PUT^LINE("FiIe does not 
exist. Try again."); 

END; 

END LOOP; 

EKD; 

With this construct, an error In the imbedded 
BEGIN/END block will roise an exception* The exception 
handler will disploy the message and exit the BEGIN/END 
block, which takes the program to the END LOOP. The 
WHILE condition Is still true, so the loop repeots, 
prompting for the file ngme ond trying to open It, It 
will keep this up, in foct, until a legal file is 
entered* A more complicated exception handler would 
offer the option to exit the procedure insteod of 
trying again. 

Satisfied? ■ 
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-THE BUYER’S MART- 

A Directory of Products and Services 


THE BUYER'S MART Is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 

RATES: 1x-$475 3x-S450 6x-$425 12x-^375 
Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork, 

DEADLINE; Ad copy Is due 2 months prior to issue date. For example: October 
issue closes on August 1. Send your copy ar>d payment to THE BUYER'S MAHT, 
BYTE magazine, 7Q Main Street, Peterborough, UH 03458, Fbr more informa¬ 
tion call Karen Burgess at BYTE 603-924-3754. 


ACCESSORIES 


FREE CATALOG 

Outstanding prkfla on compotar aooossoftes for 
your compulef and workslation. Our catalog 
taaiuras a wld« selection of quality products to 
m^t all your opceasory neada. Call or writa today 
to rocolve your froe catakiB. 

UNTEK COMPm-ER ACCESSORfES 

POB aose, Grand Raf^ds, Ml 4950S 

_ (616) 241-4040 _ 

irtquiry ?ie. 


FREE CATALOG 

Thcjusands of pans and new surplus eJactronic pans: 
at super bw prices. FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped within 
48 hours). 

CALL OR WRITE FOR A FREE CATALOG. . . 

ALL ELECTRONICS CORPORATION 

POB 20406. LOS Angelas, CA 90006 0406 

_ 1-800-826 5432 __ 

Inquiry OSS 


SOFTWARE PACKAGING, DISKS 

Clolh binders & ^ips like ISM^. Virryl hindars, bom. and 
toldefB^many wm Disk pages, envelopes, i labefe. Low 
qty. imprinting. Bulk & branded disks. Much Morel Low 
prices. Fast service Call or write for FREE GfflALOG. 

Anthropomorphic Systems Limited 

376-B East St. Chaiiee Road 
Lombard, IL 60148 

l^^aOQ-PEAL-NOW (312) 629-5160 

Inquiry eS7. 


COMPUTER PROTECTION 

• UPS • LINE CONDITIONERS • iSOLAtORS 
* MODEM PROT E C T ORS 
• AC POWER interrupters 
- HUNDREDS OF HINTS Si PRODUCTS — 
FREE CATALOG 1-BOO-225-4e7S 

BLECTROHfC SFEaAUSTS, INa 

1T1 So. Main Si., POB 309. Naiick, Mass 01760 

t-800-225-4876 


Inquiry eaa 


.. .SOFTWARE PUBLISHING. , . 

GGG otiarsa vangy of eervtces mat we he(p ga ymir 
ware to thq markei: AOdrass your wim 

• IBM style dotn/fvlnyl 3'ring bir»dsrs's6pa. 

« Latiels, stewes, disk pages, bdk diskensi. 

• Disk duplication with 100% varliicatian. 

• Shrink wrapping ar»d producl ffisemtty, 

• Quick iturn-arDund. 

A weil packaged product can maka ma dlffarenoe In raakang 
a saJa Call us npwl VISA^vtC 

GlEHOO DEV£ljOf>MENT SySTEMS{312> 392-2492 

3S20 R»dge Ave, Ariir^gton His , IL 6000* 


ACCESSORIES 


SelMnklng Printer Ribbon 

For u$er$ of OkIdata and tXher open spool ribbon 
prinisrs. Oontrollad Printout Devtoas ara a naw hind of 
printing ribbon thal ra4r>k themeelveB. and will Iasi 15 
limaB langar tban ihe ribbon you are now using. For 
further information please call or write. 

CONTROLLED PRINTOUT DEVICES, INC. 

POB 009. Baldwin Rd,. Arden, NC 28704 

(704) 684-9044 


Inquiry S?S, 


LOWEST PRICES ON DISKETTES 

5V11“ DSOD set, High Dansdly SI SS 
avk** SSKD «1.2Ei DEHD «t.4a. 

• Uiiatifne (W8rran<y - includes Eyvek 9i»ve& 

• 100% error Insa ■ Hairtorced hub ring 

• FinKt quaiHy * u±«ls & wma proiea ssfcs. 

Add 300 flipping par lOQ Minlmuni 100 dlskattsa- 

Sand chadc or qoll. CA mldenta idd eafaa t«x. 
Saraa day s^i^plng. 

Data Bureau Inc. 

1633 WMlWQod BNd., Stt 120, Loa Angelai, CA 00024 

ais-fTB-tms 


Inquiry BTSL 


PRINTER RIBBONS 

Quarantsed ffraf Ouaiity — Cohm Ax/aifabia 

^iQfl in quwuly W 3 a IS 

C. Itoh Prcwriler ®6.B5 SS.00 

Epson MJyFXJRX 7CW80 755 655 550 

IBM Proprinier Nylon 665 770 6.50 

Okidata 182n92/t93 3.90 S.60 725 

Fael free lo mix them up. 

Printer Ribbon Supply 

POB 920146 ‘ GA 30052 

eWF43a-774e _ in QA. 404^49-1547 

Inquky 742. 


COMPUTER SUPPLIES 

■ Printer Paper • Diskettes « Printer Labels • Anli- 
Glare Screeiis • Printer Rlbtxjns • Storage & 
Accessories * Surge Protectors • Cleaning & 
MaintenanoB ProducJs. Send for our Free Price Lts* 
and Check our prices before you Buy. Call or Write 

CALIFORNIA SUPPLY CENTER 

POB 143, Oapl 7. Elk Grove, CA 95624 

(916) 609-3037 

Inquiry OXt 


Quality PC AecuaorlHl 

Our NEW Catalog Includes every Accasaory ANY PC 
USER might wanll Ws have It All, from PC Stands lo 
Monitor PadBStale, Travel Ca^s to Data Bank Watchaa, 
SwilcheB/CableB to Chocolaite Floppys. and even a PC 
Toolkitl Simply oalt or wrtta Ibr a compllmantafy copy 
of our latest catalog. Our products, service, and 
guarantaas are simply tha tinflaL 
TIpz Direct, fnc. Simply Call l-ADOnTtNASK^US 
PO- Bm 090, San Frandsoa CA 94101-0690 
1^00-352-7^57 Qf 415-567-4057 


ACCESSORIES 



FABRIC DUST COVERS 

Our 5lh year prolecting oompuLera and peripherals 
with heavy poly/cotton ctyvers 

BEST QUALITY — American made, custom work 
SeST SELECTION - 6 colors. 1300 styles 

BEST SERVICE FaEt, Toll Free, MCiVlsa 

BEST PRICES - $8.05-036.96. Shipped Free 

BEST VALUE — Morkjgfam or Screening available 
COVERS UNLIMITED 

PO0 361076 - Germantown, TN 36163-1076 
eOD-621-7709 or M 1^764-4465 

Inquiry 676 

► COM PUTER PROTECTION 
PREVEWnVE MAJMTENANCe KIT COMES COtVF 

F^tere with; 

■ CRT antl-slatic/glara cleanar 

■ Gorriact ctaanar 

■ Air blaster for keyboardsrprSnters « rnor^ 

■ SM* Disk haad claanar i 

■ Non-abrealve ctotKa 

n Simpla HOw-To-BDckM w/diagrams for; 

IBM'S. COMPATIBLES, TANDY. APPLES. 
939.96 64 S/H GOD/M.O. 

T & W COMPANY (213) 420-4595 

226 Euctid Av 8.. #B. Lsng Bsacti, CA 60603 

Inquiry 757. 

BAR CODE 


PRINT BAR CODES ON PC 

Print Bar Codes end Largo Text Labels on PC with Ep- 
»n/Okldeta/IBM PrLniers - Coda 39.12ofS. UPC, MSt, 
DOO-LOGMARS, AlAG. Taxi up Id 1" tell. RIe Input. 
Menu driven £49^299. NEWI 6K Rann-Rosident pro- 
grem prints ber codes from any user program or even 
word pfooassor — |179. {$239 with largo text). 

Worthington Data Solutions 

130 Crespi Court, Santa Cruz. CA 95060 

{400) 458-9938 

Inquiry 776. 

BAR CODE READERS 

Program-trsnspareni, Keyboard interface Bar Code 
Raadara tor IBM PC, AT and certipBlib1es-6455. Other 
wedge readers for IBM 3t50.3176.3276,5261, 5291, 
and RS-232 terminals. Portsbte Bar Coda Readers from 
$325. Programmable Hand-Held PortaMes-$12iQ0. 
Free PC print program with reader purchase. 30 day 
money-btek guarentse dm all produple. 

Worthington Data Solutions 

130 Cresp Couri, Santa Cruz, CA 95060 

{408) 458-9938 

Inquiry 77S. 

DATA INPUT DEVICES 

Bar Code 6 Magnetic Stripe Readers for mlcrocorn- 
piftera & tarminala, Including IBM, DEC, AT&T, CT. 
Wyse, Wang. Alt readers connect on the keyboard 
o^Ib & are treneparenl td ell software. Low rsoat ber 
code prim programs & magnetic enoodsrs are also 
avalleWe. 

TPS Electronics 

4047 Trsnspon, Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 


lT>quiry TO1. 


Inquiry 771. 
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BUSINESS OPPORTUNITIES 


VIDEO STORES 

We need ambitious dealers In all U.S. stales 
and Canada lo market a powerful system to 
computerize video tape rentai stores. 

WINCHESTER DATA 
PRODUCTS INC. 

asovExecutive Ortve. #204. Raleigh. N.C. 27609 

(91 d) B72-0995 


Inquiry 777 


COMMUNICATIONS 


VT102/52 TEK4014 VT220 

Our temiinal emulators turn your PC^AT/jr into a full 
feaiured terminal. Features include: loc^ priming, 
ASClt & KERMIT file (ranker, softKeys, DOS key. AtM- 
Sl COLOR, 4014 graphics supped, Ouaranteed 
compaUbfIiEy. Call today for free info packet. 

General Micro Syetema 

P.O. Box 5330, Hopkirts, MN 55343^1553 
(612) 944-0593 


inquiry TOOL 


COMPUTER INSURANCE 


COMPUTER OWNERS INSURANCE 

Call toil free for coverages and premiums 

* COMPUTIRS OVERSEAS 

• COMPUTERS YOU LEASE 

• COMPUTERS YOU LEASE TO OTHERS 

SAFEWARE 

The Insurance Agency Inc. 

1 e00-848>34S9 

_ IN OHIO (614) 262-0559 _ 

Inquiry 7^1. 


DATA/DISK CONVERSION 


TAPE AND DISK CONVERSIONS 
IBM MS-CIOS OP/M 
We provide prompt, accurate Tape^To-Disk, Disk'To- 
Disli, and Disk'To-Tapeconveratons. Mosi Dtek'To-Dlsk 
conversions priced al Il4.tl0 your source disk. 1600 
BPI Mag Tapes EPROM Programniing 
pick Up end Detivsfy 

CREATIVE DATA SERVICES 

1210 W. Latimer Ave., Campbeit, CA 9500S 

(408} 666-6080 


fr>qulry 677 


CONVERT 

CP/M < —> MS-DOS 

Rsad, write and format CP/M rCskatlss on an IBM PC or com¬ 
patible. Over 115 CprM larmals on tt>e rnenu and you can 
add yauf own. Uot Convert to copy laxi and daiafllBs [aooti 
as Wwd^ar and Dbase 11} bstween OP/M and MS-DOS. Or 
use II lo martufadivre CP/M diBkotieE 

Only ^9 from Setfware, Inc. 

3545 Chain Bridge Rd. Suite 3 
Fairfax. VA 22030 
703-352-2977 


Inquiry 7S6- 


CONVERSION SERVICES 

Cofivert any 9 track magne^c tape to or from over 
700 formats including 3!^". SVi", 8" disk formals & 
word processors. Disk to disk conversioiis aiso 
available. Call for more lofo. Introducing XR Scan 
ning Services. 

Pfvar Computing Services, Inc. 

165 Arlington Hgte Rd,, Dept, #B 
Buffalo Grove, IL 60089 (312) 459-6010 

inquiry 734 


DATA/DISK CONVERSION 



DISK AND TAPE CONVERSIONS 

High quality convarakHi services Ibr Dedicated Word 
Processors, Mini aryd Mkrocomputors, Over 609 ZVi*". 
5Vk^ and 8'^ fonnals. Abo SOO-ieOoePI tape. Inckid- 
sd: Wang, N8l. CRT, DEC. VyOec. Lanisr. OS/6, Xerox. 
IBM Sya/S4/S6/38/5S2d, Mac, Victor, TRS, Appie, 
NSTAR, IBM PC/AT, HP, ar>d most of the other 
mlcnxxrmpulera. We can convert directly into word pro¬ 
cessing softwafe such as: DW3, WP, MS/WRD, WS, 
Semna. MM. PPS, and many othere. 

DATA FORMATS, INC- (4&S) 972-1630 

Inquiry 681. 

CONVERT TAPE TO DISK 

Wq win transfier data from any 9-tr3ck magnetic 
tape recorded al 1600or 320D bpi to 5Vk ” IBM PC 
fbppies. Oiskattas Included. Quantity and repeat 
customer discounts. Fast tumarounid. Disk to tape 
trensfara also available. Cc^rnp^f/t/vie RB!eSi 

Micro Data Services 

5 Town .and Courtry Viflage. Suita 774 • Sen Joss, GA 9512& 

(408) 980-7203 

Inquiry 752 . 

AMERICA’S MOST 
ADVANCED DATA 
CONVERSION lists. »P.apL 

FACILITY: ".S 

rafbrmatllng. i 

Data Conversion Laboratory 
(718) 939-4921 

Inquiry 680- 

Disk/Disk * Tape/Disk 

Over 600 formats! 3Vt, 5^4, or 0 inch disks; 9 
track magtape; 10 MB Bernoulli cartridge. Data 
base and vyord processor trartstation specialists. 

Computer Conversions, Inc, 

9580 Black Moyntain Rd,. Ste J 

San Diego, CA 92126 

(819) 693-1897 

Inquiry 6^ 

DUPLICATING SERVICES 


DISKETTE COPYING: 

3 day turn around, security, 
quality, most popular formats. 

MAG RABBIT/MICHIGAN 
616-685-6186 | 

Inquiry 7l9L 

DUPLICATION SOLUTIONS 

MEGiASOFT has the answef to your Diskette Dupiicalion 
needs no matter what Ihe volume. We provide 
‘DUPLJCAHON "COPY PROTECTION 'TECHNICAL 
SUPPORT -PACKAOB assembly Si DlSTFtlSUTlVE 
SHIPPING. We supply "AUTOLOADERS "BULK 
DISKETTES. We guarantee 'OUAUTY *10O9t 
SATISFACTION TAST TURN AROUND 

MegaSoft 

P.0, Box 710, Freehold, NJ 07726 

1-BOO>222-a49C 201-462*7626 {in NJ) 


DUPLICATING SERVICES 


WESTERN TRANSDATA, INC. 

Why fisit duplicating your impatanf prograirss on your conr 
put^. ourequjprnert is desigried to dup^^ 
i vprily Iheir perteetjon T0(H'b-^ Over 600 forrhals. , SVi " 

& 6" Ptijs seriaization, copy preiecbon, latieling. packaging, 
shrink-wrapping and ^rsonaized service.. 

WESTERN TRANSDATA, iNC. 

1701 E, Edingar Ava. A-4 
Santa Ana. OA 92706 

_ 714/547-3363 {collect) _ 

inquiry 774 


BLANKET SERVICES 

Dtskatta duplicaiion • Packaging • Stocklng/Drop 
shying ■ 4$ hour dotlvery * SUPERLoK txipy pf(> 
taction ■ No mastering fee • No charge for stan¬ 
dard labats • place a blanket order with ralpasas 
as you need them fra* any quantity al a fixed price. 

Star-Byte, Inc. 

2564 Industry Lane, Norristown, PA 19403 
215-539-4300 _ 800-243-1515 

Inquiry 764. 


ENTERTAINMENT 


IWelve Metre Challenge 

Sailing aimylatlon for one or two compuiers^ 
devalope craatrva. pdltical, financial, Firvastigailve 
and technical skills. IBM PC XT AT and com- 
patlbtes. OOS 2.1+ /3e4K/CGA/2FL or IFL+HD. 
*S0, S90 for two (req. for com). Add $5 S/H. MA 
add 5%. VISA/MO 

Grey lock Software, Inc. 

PO. Box 73 Qh Gl Barrington, MA 01230 

413-52S-5555 


Inquiry 764. 


FLOW CHARTS 


FLCW CHARTING II HELPS YOU1 

Pre<;k$s flcMcnartin.q' is fast arvet simple Wlifi Row Chining 
II. Draw, adit and print parted charts; bold and normal fonls, 
Z4 shipas — sins: fast snftry of anows, trypesseS a cOri- 
rwetom; Fast Insert Llrw; shrink acreeri. displi^ SPOodumn 
chart: 40 column sriii scfBen for detail wurk, rnuch morel 

PATTON & PATTON 

340 Lassenoark OrUie. Sail Jose. CA 9&1PB 
1-900/672-3470, oxt. 697 (CA residents) 
1^0/53&’B157, «tt. 897 (Outsida CA) 
408/029-5044 (Outside Ihe U.S.A.) 


Inquiry TJf. 


HARDWARE 


68020 COMPUTERS 

up 10 145 Mbyte RAM, S5BK ROM, 30 users, OMA Hap- 
py and SASf (SCSI). cgfandar/dDc^ wfbaL backup, Ipmer. 
reaJ lime muW-laskjng. mullFUser op. sys.. basra 
assambiei; ^een editors, spreadsheet. Filk PC type 
cabinet. Mem. PioL option, mom 
Frexn S2195.D0L 

Other GBXXX compuler systems from $995.00. 

AAA Chicago Computar Canter 

120 Che^nut Lana - Whaling, IL 60090 

_ (312) 459-0450 _ 

Ir^qulry 6&1 


M68000-SBC 

Expandabie single board computer with on board 
10 MHZ eaooa 20K SRAM, 32K prom, two 
RS-232 serial ports, 16-bil paralEel port, 5 
counter/timers. Expansion tor additional 
memoryFloppy Disk Controller board. Custom 
designs available. Price starts at $89^95> 
Edycatlonal Mlcrocomputar Systams 
PD Box 16115 Irvine. CA 92713 

_ (714) 654-8545 _ 

inquiry ^2. 
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HARDWARE 



POWERLINE GREMLINS?? 
POWER FAILURES?? 

The M El RICK 3TAND0Y POWER SYSTEM 

18 the TOTAL SOLUTION to your 
powerline problenns. 

400 watt system - $449; 

SOD watt system - $795 

MEIRICK Inc., POWER SYSTEMS DIV. 

Box 298. Frisco. CO 80443 303-6G8-3251 


200’" / e4100/CP/M™ CO-PROCESSORS 

Plug-in co-processors for PC. PC/AT. 

Blue Thunder {5 mhz) $199,50 

Blue Ughinin' (9 mhz) $595.00 

064190 w/SeX Connectors $445.00 

Run CP/M software on PC as if MS-DOS software. 
Diskette converekin inducted. Can run Intel ISIS soft¬ 
ware. We have cards for PDP- 1 1 and VAX too. 

Z-WORLD 400-980-1678 1 

2665 Martin Ave. #110, Santa Clara. CA 95050 

Inquiry SSe. 

LOAD CELL INTERFACE 

Conjiads weigh scatae to any computef via aerlat 
RS232, 423 or 422. several units individually ad¬ 
dressable frem single computer port. Directly program- 
rnible in Basic - Demo pregram included. High ac¬ 
curacy 40,000 courit. Optipne include NEMA4. shunt 
cal, 4 load cell summirvg. Price $S99. 

SCALE-TRON INC. 

P.O, Box 424. Laohlne. Quebec, H 8 S 4C2 
(514) 034-7032 

Inquiry 753 

USED APPLES & IBM’s 

Commodore C-123 — $225.00 

Laser 128 (new). Apple li + and Be — call 
PC-XT Clone — $475.00 
Motherboards & accessories — call 

We buy, sett. 8 horeetrede — Apple. IBM, & CBM. 

SHREVE SYSTEMS 

B4S Lark Ave,, Shreveport, LA 71105 
318-86S-6743 4-9 p.m. C.S.T. VISA/MC 

trkqulry 758. 

CHIP CHECKER 

• 54/74 TTL & CMOS ■ 14-24 Pin Chips 

• 14/4000 CMOS “ Two 24 Pin ZIF sockets 

• 9000 TTL * .3" and , 6 ” tC widths 

Tests/ldantHies chips wttJi ANY type of output tn 
eeconds, Iriexpensiva software updates will be ofteried 
es r>ew chips become avsilabte. For G128 aiKl C64. 
$129 plus $3.56 3 + h. 

DUNE SYSTEMS 

2603 Wine Dr.. St. Joseph. Ml 4S0B5 

(616) 903-2392 

Inquiry 687, 

MIQAOYTES OP MIMORY 

Lowest Pricaa Gueranleed In US. Deater Inq, Invited 
Fully Populated 2M6 Memory Boards 
TALLTREE SYSTEMS - JRAM BOARDS 

JRAM 2 1134 OPEN 7 

JRAM 3 Abavebaard 183 DAYS A WEEK 

JRAM at 183 M-F 8-8 

JRAM AT Aboveboard 238 &S 9-6 

JDISKETTE 135 VISA. MC, AE, CHOICE 

JLASER 1 27S 763-847-4740 

JMOOUU. CAL. 

Information andTechnofoov Services, fnc. 


HARDWARE 


EPROM/EEPROM PROG. $250 

Programs 2716-27512, 25xi( and 68764/66 aproms 
via RS-232- AJso 874x micros and 28xxA 6 52Bxx 
EEPROMs. Autormatic baud raia se^aoi. buill in help 
manus, no personality moduFesl 

16 BIT I/O MODULE $75 
Low cost controli via RS-232. Expands !o 5121 

INTELLITRONICS 

P.O. Box 3263, Tcstin. CA 92680 

(714} 469^0014 


tnqijlfy 710 


SANTO 55Q/£95 USEfiS 

TUR3D BCARD^?.^ MHZ ... $ as.QO 

20 MEG EXTERNAL HARD DISK SYSTEM. t74e.M 

SA^EyO VIDEO BOARD {OHKjINAL} |174.M 

RS-232 BO .. I 4a.BS 

hard disk COhTT W/OABLES fi SOFT (ST-S06) I249.9S 

7m. MEM. Cite & EXPANSION Bl> 

(FREE RAMDISK, SPOOLER, A SOFTVIDEO-RUNS 

IBM PROGRAMS) . *193.95 

TAMPA BAY DIGITAL 


1807 Gytf-to-Bay Bivti-, Clearwater, Pi SS575 

_ 813 443-7049 _ 

InciLiiry 789- 


PC WHOLESALE CENTER 


F.QjC. approved basic kjt 


' 64eK Mothar Hoard (OK) 

$94.80 

* 5150 Keyboard 

$46.00 

* isflw iPower Supply 

$56.00 

* Case 

$34.00 

ALL FOR 123080. CALL FOR OTKER At>[M)R CARD. 

■ TTL Monitof . $00.00 ' MGp . . 

SSOjOC 

SANFORD INC. 


10413 Rockley Rd.. Houston, TX 771)99 

(713) 679-0060 



[rttiuljy 752 


XT/AT COMPATIBLE HARDWARE 


An-iooo AT mHz we mAQxe* $b29. 

An-1000-10 AT lOMHl M/S w IMS* B49. 

ACS-1000 XT Turbo M/B* W/512KB/8MH7 396. 

dock catsne^ar 2 ^rtal, 1 parallel pod 
MITSUBISHI CQA MONITOR 279. 

MITSUBISHI ECA MONITOR 399. 

MAXI 3WROH XW Keyboard 69. 

TEAC S60K Roppy Driva 92, 

ZUCKEfi MonoiOraphic Card 66, 

PQ house 


ReaHy Rd., Seite ZOq Dallas, TX 75244 pi4}24TSai4 
Inquiry SSZ. 


hardware ADD-ONS 


APPLE COMPATIBLE PRODUCTS 

I la RAM/SO Column Boards. 64K $39. 256K $109. 
512K $139. 1.0MEG $238- 256K-1.0MEG Includes 
XMe PUUSWORKS Sfwr. 11+ 80 Col Bd $49. He 
Keypad wfl/16 Kays $39.11+fe Coding Fan wteurge 
protect $29.95. Add $3 Shipping. WFIle for com- 
piate list. 

NEXQ DISTRIBUTION 

914 East 8 th St.. Ste. 109, National City. CA 92050 
[819} 474-3328 


Inquiry 732. 


HYPERION USERS 

External sqiiansion module lor tvK 7 20 M hard disks, 
and/dr two IBM PC compatible serial ports. You 
may directly conned your wfn hard dials. Supports 
Hyper Ram or HyperRam Rus. From $145.00 
depending on options. 

Tech El ovation Resea rt:h 

63 Widdecombe Hill Blvd, Sta. 1i03 
Wadon. Ontario M9R 4B2 

_ (416) 245-1656 _ 

Inquiry 770. 


hardware add-ons 


PC I/O BOARDS 

• Four Port RS-232 w/soltware 

134900 

• RS^22/4a5 SertaJ . 

•149” 

■ RS^ 232/422 with 24 Parallel I/O . . . 

.•199” 

* RS-42a Synchronous . 

*299’° 

- EPROM/RAM . 

•199” 

* A/0 & Digilal I/O , 

tgggDD 

Call About Custom Designed Boards 

Sea level Systems Inc. 

PO. Box leoa Besley. SC 29641 

(063) 805-1581 



inquiry 755- 


hardware/bldg, control 


POWERLtNE MODEM 

CASH REGISTERS. ELECTRONIC SIGNS, PC'S 
communteete over FOWERUNE 

HS332C, GE/EIA Consurner Electronic Bus Prolccoi, 
Hayes Compatible. B4p00 units on rwtvnrk. Data Corr^^ 
prflsslon, 1000 baud {CEBus spec]. 40 CEBtis corU' 
manda. User PrtigreTnitiable Client Layer $395. 

AISI RESEARCH CORPORATION 

Discovety Park, University of Victoria 3771A Haro Rd. 
Victoria aC CANADA V 8 W 2Y2 

(604) 477-1415 


Inquiry 654. 


hardware graphics 


HOUSTON INSTRUMENTS PLOTTERS 

OWP 40/41Ma (1 Pan, AB/C-C5-S1ZH) 

^M/$3577 

OMP'51/52AflP (Cs D-fiZfl l/iA'Pbn} 

$3ailt/$S031 

ptiQrrixxRS 


Surrvnagraphlcs MMI^ ccmpleta 

$434 

GTCO MD7-t2l2 complete 

1682 

HitBchi HDG-tllTB Tigar II w/s^tus 

$735 

Houston TG-1011 Mflbwer & sylua 

$670 

Orchid TLiiboEQA & NEC Mudfeync 

$1220 

Artist t fi. MilsubishJ 19' nionilBf 

$3113 

Large corp. i insMiJlional PC's accepted OA.C. 

ARDEN SYSTEMS, INC. (213) 479-6707 ext. 29 

12335 Santa Monica ai. #240. Las Angates. CA 90026 


Inquiry BfiS. 


THE ORIGINAL TEK 4010/4014/4027 
GRAPHICS UPGRADE 

for youT ADM 3A/5, TV! 912, 925, 950. RG 512 or RG 
1000 . $299 - $399 wlh full print schemaliics, A true 
bargain. All new. 

RetroGraphics, Inc. 

85 Commerce Road < Stamford, CT 06902 

203-327-5000 


Inq^ry 790. 


INFORMATION SERVICES 


Turbo Pa$oaP Software $6 

Join TURBO S.j.X. and gain access to program¬ 
ming utilitiee. corn.muniC 8 AiDns, graphics, games, 
homdbusiness eppllcallons and mora. Over 35 
diaks available and gruwing. $19.95 for a lifetime 
mambershtp (First TWO diaks FREE) or $2.95 for 
current catat^. 

TURBO SJ.X. 

P.Q Box 8373, Dept B2. YfeCO, Tfexas 76714 
3101 Mitchett, Waoi. TX (317) 7S3-2i33 


Inquiry 774. 


MAILING LISTS 


Professional Lfst Management 

ArcUst — mainframe mailing Elei managemarit for the 
PC/XT/AT Capacity 20 million names, autamatic zip 
and state verificalion, print ariy label, custom cherts 
and reports, merge-purge wilh excellent near-dupe 
recognitiori, malch oudes, postal prasortirig, Nih 
sampling, much more $595. Demo disk available 
Take control of your list Call for tree brochure 
Arc TSngent, Inc. 

923 Olive Sf., POB Santa Barbara. CA 93120 

800-843-5929 fin CA. 805-965-7277) 


Inquiry 6M 
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PROGRAM GENERATORS 


WINDOW.UB $99. 

An easy to use compiste windowing systefn for proorammers 
end writing in 

• BASIC IBM, M-S, CBBe . -C LATTICE, M-S . 

• COeOL M S, RMF • PASCAL TURBO 

• FORTRAN M’S, RMF dBase Dipper 
Window editor included: Deate caRabie pop-up manuE, h^p 
screens The line selectw feaforee auto levefse highlighting 
and offBor oorrtiei. No royeiljes. A^ atxKJt our BiO^OS 
LIBVISAWIC, 

GLEMCO ENGtNEERING (312) 392^2492 

3920 Hidga Ava., ArUngton Nia.. IL 60004 


Inquiry 7V/Z, 


PUBLIC DOMAIN 


THE BEST OF THE BESTI 

PdUic Domain & User Supported Software for IBM 
or compatible. Word Procesairtg, Database, Spread' 
sheets. Utilities, Samee, Accounting, etc! BO disk 
package $205.00, or rent 2 wks, $75.00. Info &. Super 
Sarrplsr Disk $9-50, Deluxe Word Prcit^ssor $5.50, 
both $12.00. MC/VISA 

BLUE CIRCLE GROUP, INC. 

Box 2^502, MShfieepofls, m 55422 

(612) 623-4111 

Inquiry 6S2. 


SOFTWARE ACCOUNTING 


CUSTOM PAYROLL 

All systems have multiple pay categones, calcuLa- 
don of all taxes, user defined deductions. 40i(k} 
handling, rnany reports, paychecKs. W-2 forms, ai^ 
much more. Custom feature are svailatilB, Prices 
start at S696 lor system, manual, and PC Baaac 
source code 

Dattsmith, Inc. 

Box 8036, Shawnee Mission, K5 6B20G 
(913) 361-9116 


Inquiry 5531 


aBASE BUSINESS TOOLS 

’ General Ledger * Purch Ord/InvnlDry 

• Accounts Recvbl. ‘ Accoarrts Payable 

” Order Entry * Job Costing 

* Sales Analysis * Job Estimallrrg 

$99 EA, + e«h w/dBASe 2, 3 or 3+ SOURCE CODE 
dATAMAR SYSTEMS' Cred, GanK^heck'COQ 
6609-B Convoy Court, Sait Diego, CA 92111 
600-223-9963/C A e0«V22l-9964f(6l9) 278-6222 

Inquiry fiSS. 


SOFTWARE/BUSINESS 


PC'CHECKBOOK 

checking at your ftngertipsi Quick & easy to use. Version 
3.0 Inducfe Auto Filing, tOOO EnthesfCheckbooh, Fie protec- 
iwf>, Check Efftirig, Sorting by Date & Check No,, Analysis 
Report. Screen Plrim. Sequendai fi. by Category. POP-UP Pro¬ 
mpters 6 Full Screen Help Meius May be used as a Budget 
Manager $39.95 chk/MQ/VISA. 

DEBi/SOFT APPLICATIONS 
P.0, Box 35399. Houston, TX 77235 
(713) 729-2362 


Inquiry 6S4 


SAVE LMGAL PEES 

157 time taaited legal forme on cfisk. comptete with manu 
driven aystem end editing and printing capability. Free 
copy of PC-Writs word pmcsssor included. Forms writ¬ 
ten by a noted attorney and applicable nation-wide, 
$129.95 plus $7.50 shipping end handling. 

LegalEase'* HDG Softward, Inc,. 

54 Whitney St„ Shorbom, MA 01770 

617-651-1661 

300-626-2628 X 706 for credit card orderB 


Inquiry 705. 


IBM, CP/M, MAC SOFTWARE 

Over 2500 disks covering IBM/ PCDOS/ M800&, 
CP/M and Maclntoeh. M ma)or piMc domain user 
groups repreasnled. Priced from $6 (US) disk 
(even lower In quantity). Fast service, shipped 
around the world. Call or t^rcle Inquiry #671 for our 
FREE 32 page minicatalog of highlights, 

CANADA REMOTE SYSTEMS LIMITED 

(1-660-367-1901) (1-416-231-2363) 

Enquiry BH. 


► SOFTWARE FOR PENNIES ^ 

GET BEST AND LATEST PC DOS, CP/M^ AND 
CP/M-86 PUBLIC DOMAIN PROGRAMS FOR 
BUSINESS, personal. EDUCATION. SOFTWAfiE 
DEVELOPMENT, MODEMING, SCIENCE. AND MORE, 
AT LOW COST OF COPYING 3^^. 5-1A AND 8' DISK 
FORMATS ARE SUPPORTED, SEND $5.00 FOR 

catalog multipatHp INC. 

Box 396, Montvltla. NJ 07045 

(201) 575-5860 


Inquiry 730. 


SOFTWARE A.I. 


OPS5-I- for PC’s & Mac’s 

OPS5 + by Cemputar'Thought is a qualtty Implenien^ 
taHlon or OPS5 for IBM PC. JC. ATa $ oompatlbles and 
the Apple Madntp^ Mouse controllad, menu driven 
davBtopmem enviTDnmeni $1,750 ain^ qty. (Substaiv 
tlal educational, VAR $ corporate cfiBoounto), Mention 
BYTE $ gat a free mouse or $100 off until 12/31/86. 

Dl6trlbut»d by JCL 3y8t6mi ** 

2508 Taakwpod Ln, JflOO, Plano, TX 75076 
(214) 867-0962 VISA, MC. MO & Ghecl^ accepled 


Inquiry 713 


SOFTWARE/BUSINESS 


^ FINANCIAL CALCULATOR ^ 

Memory resident calcuiaftor periorms compoLind irv 
tere^. NPV, IRH, bonds, depmdaEion. Prints finarv 
ctal schedules. Allows imporlinQ/exporting of date 
Includes all HP-iac functions plus rnore, $69,95 
plus $3 s/h. 

K SOFTWARE HOUSE, INC. 

Rl, 2. Box eSBt Unbnville. TN 371 BO 

(615) 294^5090 


Inquiry TISl 


d FELLER tnventoiY 

Business invenloty programs written in modtftable dBASE 
source coda. 

dFHXEP tnvantofy $160.00 
Requires dOASE II or III. PC-DOS/GPM 
dP^LLJER Flue $200-00 
with History and Purchase Orders 
RsquirBe dBASE III or dBASE III Plus (Fctr Stockruorns) 

Feller Associates 

550 CR PPA. Route 3, Ishpeming, Ml 49849 

(906) 466-6024 


Enquiry Sg7. 


DATA ENTRY SYSTEM 

Heads-dcjwn data ^ry with two-pass verification tor 
Ihe PCjXT/AT &. compatibles. Loaded wilh features 
like: Auto dup & skip, verify bypass, range checks, 
&. table lookupa. Fully menu driven only $395. 
Can for free 30 day tnef period. 
rnMPlITFR 

21929 Makah Rd., Woodway, WA 98020 

(206) 776-6443 


SOFTWARE ACCOUNTING 


19S6 TAX PREPARATION 

Fast, iasy to use package prepares and pririls 1966 
Federal Income tax returns ming form 1040, Fully ijlterac- 
live, menu driven, Follows IRS fonris, Supports 20 forms 
plus multiptes. Fully inlegraled. MS/TC-DOS; 85 Prbf 
$349: Pers. $59, B5 F^of. $30. 

Dunphy Systeinst Inc. 

P,0. Box 326, Worthington. OH 43005^26 

614-431-6646 


Inquiry 668 


MILP88-MIXED INTEGER LP 

A gerwBkpixpose system for sotving mixed integer kriear 
programs wilh up to 65 iniegers. 255 consaraints 1255 
variables. Solves problems by applying Ihe branch and 
bound method. Menu-driven with many uselul leatures 
simitar to LPB8 Req IBM PC. 192K, $99 with 6087 
support, user'e guide. VISA/MC. 

EASTERN SOFTWARE PRODUCTS, INC, 
FOB 15328. Alaxsndrfa. VA 22309 
(703) 549-5469 


Inquiry 69t. 


PD-File lir Version 4 

Search, sort, browae. global changes, macros, mailing 
labels, tormai reports with selectiori 5 calculations, sub¬ 
totals. lotals, averages, encryplion. Exchange data with 
1-2-3. WORD, WordStar. Over 190,000 users. $5995 + 
$5 s/h. For IBM PC 

ButtonWare, Inc. 

F.O, Sox S7B6, Bellevue, WA 93006 

1.aOO-J-BUTTON 


Inquiry sas. 


► TIME & BILLING ^ 

400 dients/20 partners/SO job & 40 out of pocket 
caiegoriBs/20 areas of practice/fixed fee or hourly/ 
morel Prinls bUling/slatements/aged rec's/mofef Free 
phone support. Si 49 [VISA/MC/AMEX). MSOOS/ 
CPM-flO. Other original software. 

FREE catalogue. 

MICRO-ART PROGRAMMERS 

614 Alamanda Partre Serra, Santa Barbara, CA 03103 

(605) 962-0922 (24 hours) 


PC-Wrile" Shareware 

Fast, powerful word processor/lexi editor for ISM 
PC. Mallmerge. split screen, ASCII files, macros. 
Supports proportionH] printing. laserJet, 300-i- 
printers, $10 for all software, tutorial/guide on 
diskette. OK to copy. Register tor manual/aupport, 
$75. Full 96-day guarantee. Version 2.7 with spell 
check soon: diskette pair, $16; register, $69. 

Oiilckm&tt (206) 282-0452 Vt6B/MC 
219 First N. #224J, Sesttle, WA 981D9 


PC^FIIe/R™ 

All the power of PG-Rle III plus: Relational link to 
other databases, integrated letter writing 6 maiL 
merge, context sersitrvB pop-up heip windows. New 
binary search retrieves data hundred^ of tim^ lasEer. 
$149.95 + $5 s/h 

ButtonWare, Inc. 

P.O. Sox 5786, Bellevue, WA 96006 

1-BOO-J-BUTTON 

inquiiy 721, 

Inquiry 7X8 

Inquiry 667. 
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The BUYER’S Mart 


SOFTWARE/CHURCH 



RECORD OF CONTRIBUTIONS 

An in depth systeiri to accouni for coni/ibutions to 
ihe church - arKl mofa Eas/ to eitterj/updats/retoeve 
dala Prepares Reports/Stalamente on damaod. For 
Iho IBM PC/XT or AT or compatibiefi. ExcelEeni 
Dcxjumenlation. $99.00 + $5.00 S&H. 

MICRO-DYNAMICS OF TEXAS 

PO. Box 40691, Houston. TX 77240 

(713) 896-9957 

Inquiry 723. 

ROMAR CHURCH SYSTEMS” 

Msmbershlp-61 fields plus atternaia address; labels. 
leWem, reports arry tleld(s). Oftorinp-2S6 funds; optional 
pledge; sJatements; pest lo255 wVear. Financa-G/L with 
budget: up to 500 subtotals i 99 dspts: month & YTD 
reports an^me fix any rnonth. See 2000 paopWltoppy. 
25000^0 meg Ad lod Short* Wntel 

Romsr Church SyatemB, Attn: BMB 

RO. Bok 4211, Elkhart, IM 46514 

(219) 262^2188 

Inquiry 7$C 

Church Package 

Parishioner Time, Talent and Treasure System pro 
gram ia written In modifiable dBASE source code. 

* Ccntributlons • DIsbursemanis • Ledger 
* Nannios with mallirtg labels 
* Pemonal Information database. 

Requires dBASE 11 or 111. PC DOS/CPM 00 $200. 
Filler AsBOciatis 

550 CR PPA, Route 3, Ishpeming, Ml 49849 

(906) 486-6024 

Inquiry 50$, 

SOFTWARE/GENERAL 


NEW INTEGRATED ENVIRONMENT 

At FOR THE IBM PC 

TOPSI IS A FULL VERSfOFJ CM= OPS6 WHICH RUNS 
UNDER MS^BOS, UNIX OR CP/M, A FAST, EFFICIENT 
EXPERT SYSTEM DEVELOPMENT TOOL. 

PRCmDTYPING $125 PHODUCnON; $2SD 1 

PROFESSrONAL: $375 SHIPPING, ADD $5 

Dynamic Master Systems 

POB 566456, Atlanta, GA 30356 

(404) 565-0771 Titlex #282923 

inquiry set, 

— SOFTVMARE ORGANIZER- 

CYBER_CAr wHf catalog all those disks for Vbu . — 
FAST and EASY to use! -MENU SCREEN driven! 
—Catalogs Floppy and Hard disk Rod & Sub^ljr. — 
Prints heal attradive Oiskstte Labels. —Finds- any file 
in seconds. . MS-DOS 20 2 DRV. $24.95 +5'Ms tax 
in Florida. Visa/MC or ChecK. 

CYBER_VWARE Corp. 

4411 Bee Ridge Rd Suite 3251, Saresola, FL 335B3 

1-800-237-8400 x86ln FL t-800-282-1489 x86 

IrKiulry 678. 

MteroGANTT® 

Conlrol your project* You describe Ihe work. 
MIcfoGANTT calculateE the schedule and budget. -Op- i 
tlmlM Ihe schaduie interactiveiy. Customtie the reports. ' 
Sub'lasking, fixed and variable costs, multl-proi^ 
resource alJocalion, unlimited size and scope GANTT, 
PERT 000-7000. Call or write tor fnee catafcig. 

Earth Data Corporation 

PjO. 6o)t 1316H Richmond. VA 23225 

(804) 231-0300 


IfMtLnlry MCL 


SOFTWARE/GENERAL 



Song Wright III 

Muoic processor for IBM Compatibles 

Pdms quality lead sheets, senge, scores wkh text and 
symbols, rnultipte staves; transposes to any key; plays 
tunaa. Sore^ graphics editof^ lGM/Epson/3tar printers. 
Send $49.85 or writs tor free sample output. 

SongWrIght Software 

Box 5tlD7, Cherry Creek. CO 60206 

(303) 691-4573 

inquiry 7B1. 

NEW Turbo Pascal™ Programs 

Oulslanding aottware. Full source code included! 
KEY MAS TER, DESK MASTER: Pop Up deek 
organi 2 er$. Editor, macros, fllarme, addr booWdiaSar, 
calculaior, morel $48,95 + $2 sih e@ch IBM PC A 
Comp DICTIONARY TOOLBOX; Library lo pco- 
duca/manage bit compressed did $39.95. Any MS-DOS 
CcfTip. CHIE3T1ER: Full iBSluned Crtnesa chackera game 
using heurlB^c seardi. $22,80 IBM-RC fi. Comp. Vlsa/MC 

A. 1. SOFTWARE 512*928^2009 

2200 Rogga Ln.. Austin^ TX 78723 

Inquiry 850. 

Piifjcetan SuperType'’ 

Turn your IBM PC compatlbte and printer into s 
powerful typewriler Supports up lo len attributes 
such as bold, condensed, sic. PrectsniflgiJied tor moat 
popular printers or user inetallal^le, Operetes In MEUORY 
RESIDENT or NORMAL nftodes. Tabs, margins, edting and 
more. Cr8y *39.85.. Vlaa. MC 

Princeton Economics, Inc. 

80 Main St. P.O. Box 456, Princotoh, MA 01517 

(617) 464-5474 

Inquiry 741. 

ESPANOL77? 

FREE!! If you have pf oararna in EPANiSH to sel, Ihem 
rn Ihe upcomlna 

GUI A INTHRNACIONAL DE 
MtCROSOFTWARE EN ESPANGL 
to be distributed in 21 ccjuntrles. 

Send neme Of program, deacrlplion {ISO words max.), 
hardware regs., price end address to; 

MICBOMUNDO INTERNATIONAL 

240 Brand Blvd Suite 387, Glendale, CA 91209 
' afsp rrenatsfe )fm Spaniah 

Inquiry 72$ 

US$6 . ., INCLUDING DISK 

OvBr2,9£»+ Boftwere ittlos tor IBWFPC, Apple 11, Macintwih, 
LalesE titlsa. Lots of hl-quaiity manuaEB. VOLUME 
DI3*X)UNTS 

- IBM'PC Light Pan c/w software U5 

■ B40K nwthefboard cfW turi RAM; $300 

• PC mouae compatlbte: 185 

Lots or bargains, rare ontps, ale. . .. Spaclly your eompuier 
type wllh $1 note tor our elr-reaLled calaldg to> 

MICRO-WORLD, Dept BYTE 

Towner POB 310. Sir>gapofe Si 32 
REPUBLIC OF SINGAPORE 

taqulfy 729. 

SOFTWARE/GRAPHICS 


GRAPHICS PRINTER SUPPORT 

A T LAST* Use the P^Sc key to make quality seated 
B&W Of OdtoT reprorfucftoris of your dispiay oo any 
dbr matrix, inkjet, or laser printer GRAFPLUS sup- 
ports 3tt verstom of or MS-DOS mth IBM, Too- 
mar, and Hercules graptics boards. $59SS. 

Jewell Technologiee^ Inc. 

4302 SW Alaska St., Suite 207. Seaitle, WA 95115 

(206) 937-1081 


(nqialty 714. 


SOFTWARE/GRAPHICS 



PC TECHNICAL fiff^PWCS 

TEKMAR is A graphics library tor the Tecmar Graphics 
Masrar. Similar lo PLQT-IO, includes WINDOW, 
VIEWPORT. AXES. Support for HP, HI plottflirs. Cunre 
fitting, complete ptotlinQ program. Log, semFtog, muttk 
axis, 3*0, contours. Jerry Pourne^le {Aug 86 Sj4e): “As 
good as eny 1 have ever seen , . . " Demo disks, literature 
available. 

Advanced Systems Conauhanta 

2t1 15 Dewnshlre St. #329, Chatsworth, CA 91311 
(618) 407<1059 

Errquiry 658 

THE DGI TYPESHOP | 

will make Eaxt signs and overheads. It camss with 2tonts 
and Ihe many opttons wHi give your presenletKins 

thal profasskin^ Jooat II offers a quk*. economical alter- 
nairve to typesetting—PLOTSETTING. Eleven optionaf 
frints are available now. For the APPLE II or ISM com¬ 
puter and Hewlett-Packard cr compatible plottera. ItTS. 

DECISION GRAPHICS, INC. 

P.O. Box 277e^B, UtUelon, Colorado 80161 

(303) 796-0341 

inquNy 665 

FORTRAN PROGffAAfME/T7 

Now you c&n c&ii 2-D and 3-0 graphice roullnes 
within vour FORTRAN progrem. 

gTrapmatic^ 75 callable rouiines tor 
■crean output. $13i. 

PLOTMATiCr Pen plotter driver. 
FarthaiBMPC, XT,ATandcompatibtaa. We sup¬ 
port a verioty of compHen, graphics ftaa/rfs and 

ptoners, (jucrocOMPATIBLES 

301 Prelude Ofive, Dept. B 

Sliver Spring, MD 20901 
pot) S93-0683 

Inquiry 72X 

MAPIT 

Make your own MAPSIl 

Simple to produce maps with your data. 
Includes m*3St country and state outlines. 
Any printer or HP plotter. 

Only $95 for MS-DOS or PC-DOS 

US County Outlines available for $95, 
QSC Box 778, East Lansing, Ml 4&S23 
(517) 641-4428 

Inquiry W7 

Tl PRO + TURBO GRAPHICS 

UNLEASH YOUR Tl PRO WITH: TURBO 3.0 » 3 j 0 + TlOraliK ' 
GRAPHICS. TURUEGRAPHICS, MUSIC. SCREEN S, CUR¬ 
SOR COHTHOLS & more roulirws than IBM TURBO Usa 
BASIC PCS w'o reprog Convffll IBM code lo Tl PRO. Source 
& doc Inctudffd IlOTaliH $99.85. h- TURBO $149.95, 
TURBO 3067 1170.W, SWITCH TO TURBO NOWH'f 

ProWare. Inc. 

1023 SE aeih Ave,. PorUarKl. OR S7214 
VISA/MC/CHECK 7AM-7PM MON-FRI 

(5D3> 233-4465 

Inquiry 743 

3D INTERACTIVE GRAPHICS 

Imagine 2D and 3D graphics in real time at $24,85. 
Keyboard aupport, construct images, cruata sound. Re- 
ouifed IBM PCrtCrrATfCompatiUos. DOS 2,X, 3,X, CGA. 
Support8067/30237. MS or IBM Fortran, Basic, Pascal 
Demo $5 appty toward purchase. Please add $3 SfH. 
in TX add 6.125%. VlSA/MCyCHECK/MO 

FHtrBX Research, Inc. 

P.O. Box 820425, HoListDn. Texas 77282-0425 

(713) SS6-S747 


Inqulfv e9!&. 
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The BUYER’S Mart 


SOFTWARE/GRAPHfCS 


SCIENTIFIC GRAPHS 

SCl-GRAF produces Noh-res graphs (IfiflO tt 1712 
pxels) on Epson or IBM g-raptiics printers. SuppcHls 
logAinear scales, m<y bars, overlays, betch-mcda apam- 
bon. Very lle^cibls data entry trpfn disk: or keyboerd. User 
customizable. Requires DOS 2 or 3, 256j<. 

$99.95 (Sorry, no credit cards) 

Micfocomputer Systems Consultants 

32 West Aaapamu, Suite 190, Santa Barton. CA 93101 

(805) 963^34t2 


Inquiry 72E 


PUBLIC DOMAIN 


PUBLIC DOMAIN SOFTWARE ^ 

50 AMIGA DISKFTTES ^ $«.» each. ATAfV-ST 
DISKETTES — se.so 8Bch. Aeo ism diskettes — 
each. 60 SANYO 550/555 DISKETTES — 54.25 each 
SAMPLE DISKETTE « CATALOG: AMIGA or ATARLST M 
ppd. IBM or SANYO 55 ppd 

All prices Indude FREE SHIPPING! ViBa/MC - No Extra 
Ctiarge! 46 hr. Tumaraundt Phone Orders Wetcanw! OuBtlty 
Madia Usadl 

Computer Solutions 

P-O. Bok 354 - Dept. B, Mason. Mjchiaan 4S854 
1-800*674-9375 (M F 10^5 EST}1-SI 7-628-2943 


Inquiry 674. 


SOFTWARE A.I. 


EXPERT SYSTEM LANGUAGE 

If you oan uso a spreadsheet, you can use 
KNOWOL, the Knowledge Oriented Language, to 
guide people In solving problems. 


KNOWOL+ (Complete) . S99>95 

KNOWOL (Introductory) . $39,95 


intelUgent Machine Company 

1907 fled Oak Clfcle, Now Port Richey, FL 33553 

(813) 844-3282 


Inquiry 709. 


SOFTWARE/LANGUAGES 


Af^nnasofa SNOBOL4 Language 

Powiful string 5 data handling tacllltlas. Intarprelfir oom^ 
palibla with malniramo SHOBOL4. 32K strings, 32 bil irv 
legers, SOS? tor floofl & large manKuy modal, i^mpte 
Include ELIZA. For >129K IBM PC 4 DOS or oquivslerl. 
Definitive "green'^ book by Griswold el at avaHabl*. 


Guide 4-5Vt'’ SSDD dlBketto. ... .. .544.95 

Guide ir diskette * ’’green" beak ... $59,115 

"Green" book only . . I2B.95 


Postpaid in USA. In NY add tut VtSA/MC (914) £71-5455 
BERSTIS HSITEHNATIONAL 
_ POB 441, Nlillwood, NY 10546 _ 

Inquiry 661. 


Symbolic Profiler for Turbo Paecal 

Rnd out where your Turtxj Pascal program 
IS spending all its time. Only $49 plus S&Hi 
$3 us/Canada. $7 Europe. 

KYDOR COMPUTER SYSTEMS 

1701 Greenvilie Avenue, Suita 505 
Richardson, Texas 75001 

_ (214) 669-1888 _ 

Inquiry T1S 


HYPER C COMPILERSfTOOLS 

AppJe II ProOos Professional compiler, CDOS com^ 
piler, ProDos entry tavel compllef, 65C02 Assembly 
Language Dev S^^em. Macintosh compiler, Full 
source code for both Apple II and Macintosh pro¬ 
gramming tooJs. 

For further information/catalog contact: 

WSM GROUP, INC. (802) 286-7910 

P.O. Best 32005, TUCSON, AZ 85751 


Inquiry 77S. 


SOFTWARE/LANGUAGES 


SCREEN PROGRAM GENERATOR 

SPG (cnsaiBs BASIC program code ouieWy and e35ily Des^ 
your screen (ffoctly and SPG I wjH generate !he BASIC pro¬ 
gram code to handle ihe display and inpul ot rtaia Controls 
■use oi coiof. ■Kfting. graphicSv djiracr rnouement and lunciion 
keys Generated oo^ to mot^N' / rnqrge. 

ISM PC & compHiibiea 12aK 
$75 + 53.09 SaH (CA+tax) 

Tr«0bearcl Software 

aSOT Wann«r Avenue. Suite 426 
Hgntingt'OTl Bssch, CA 92649 

(714) 840-6939 


Inquiry 773 


FORTRAN UTILITIES 

CnOSS^tEFEHENCE UTTUTY: Malntrama grade symbol x- 
ret lisdng hv wiables. AibpfDgram cans and labala. Vanable 
map sboAs type, bength, alkie, Bcopa>, u$ag$ tag, mt;. All 
FORTRAN 77 compitefs. $49.95 + 52.50 S5H 

UnUTY UEnABY: ABBambty tanguaga rondinaa rpf sewn, 

CuiMr, kaybwud, Uma. sound, etc. MB/IBM and IBM Pm/RM 
FORTRAN compIlarB. $39.9$ + $2.50 S5H. 

IBM PC wim DOS 2.0 + VlSA/MC/M)0/ch<Kk (2 wks) 

PJN International 

P.O Box 201563. Austin, TX 78720 
(SI2) 258-1235 


Inquky 739. 


68020 

Motorola compatEbte macro A^embler Package 
features linker, obiect librarian, symbd report 
gensfator with cross reference PrcxJucas S-recsjnlB 
and ROMable code For CP/M-6aK. MS-QOS 5750. 
Portable Source In C $3500. AVAILABLE NOW. 

Quelo, Inc. 

2464 33rd Ave. W. Suite !73, Seattle, WA 9S1S9 
206/295-2528 telex 91(^333-8171 


Inquiry 7*6. 


MACINTOSH DEVELOPERS 

Dramellcsliiy decrease davelopmenl time Eleganliy 
crafted ccmpiled library foulinea tor easy unpfsmenla' 
lion Qt Mac Interlace Graphics scrolling and phnllng, ts>fl 
edNmp, Tocmlng windows and mucdii mere’ 

PASCAL EKTEHDEtr- 569,95 
C ^XTEkOEft- 5129.95 

INVENTION SOFTWARE CORPORATION 

P,0. Box 3168, Ann Artjw, Ml 49 f £38 

_ 313-996-0108 _ 

Inquiry 712. 


ASSEMBLY LANGUAGE 


FREE 8088 TUTOR Monitor 

Loam 8OS0 assembly language usang the new bo^ IBM 
PC-6CIB8 Assamtily L^ngu^ge Fwgrsmming. by Richard 
E. Haakeil. Order the book for plus ^ S/H and get 
the powertut TUTOR monitor software fra*. Load and 
examiihe any disassemble any 0388 code, de^ 

EXE fife®, ^it^action guaranleed 

REHI Books 

54 N. Adams, Sutle 13i£TY, Rochester His, Mt 48063 

_ (313) 853-194t _ 


Inquiry /4B. 


SOFTWARE/SCIENTIFIC 


ORDINARY/PARTiAL 
DIFFERENTIAL EQN 
SOLVER 

FOH THE IBM PC a COMPATIBLES 

MICROCOMPATIBLES INC. 

301 Prelude Dr., Sliver Spring, MD 20981 

(301) 593-0683 


Inquiry 726, 


SOFTWARE/SCIENTIFIC 


Affordiblo Englnaorlng Software 

CALL OR WRITE FOR FREE CATALOG 
Ciroil Analysis ■ Root Locus • ThermaJ 
Analysis • Pbtter Onvers ■ Graphics • Signal 
Processing * Filter Design • Report Proof¬ 
reader • Transfer Function Analysis. 

BV Engineering 

2200 Business Way SuHe 207. Riverside, CA 92501 
(714) 76MJ2&2 V1SA44C 

Inquiry 669. 

SCIENTIFIC/ENQtNEERING 

SOFTWARE/HARDWARE 

Over 50 products from over 20 different 
manufacturers. To receive a catalog, send 
$1,00 for shipping and handling to: 

Sciantific Computing 

P.O, Bok 125^ 8962 E. Hampden Ave, 
Denver, CO 80231 

InqiiJry 754. 

DIGITAL SIGNAL ANALYSIS 

Founef PefSpective II w/graphica. FFTflFT, convolulkin, 
deconvolution, Hanning, Power Specilfijm, Ciosa Cor- 
Tetatlan, 25 more. Graphics 20 and SP. fi067 recorr^ 
mended, not required. Easy to use menus. FP |1 $395 
qr FP 1 (FFT w/graphlcs urty) $149 Runs on PC. PCr 
XT. PC-AT. 

Alligator Transforms Scientific Software 

P.O. Box 113B6, Costa Mesa, CA 92627 

(714) 662-0660 

Inquiry 556, 

forMeth'S text-formatter 

• Equations, matrioes, ratios. Integrals, diagrams 

• Macro®, fonts, Greek/math symboJs 

• Hyphenation, secn/eqrVreif numbering 

• Indexes, table of contents, footnotes 

• Dot-matfix, dalsywhed, laser printers, all moniloirs 

$400. $50 for demo 

Shantha Software Inc. 

50 West 97th St, Room UN, New York City 1D025 

(212) 222-SNIP 

Touchtone loll free: 950-1 OeS-^waH-FORMATH 

Inquiry 757 

COMPLEX + RESICALC -i-MATRIX 

' COMPLEX: Pop-Up Calculator for Complex 
Numbers, IncI, Spec, lunc, FFT. Polynom 
Roofts, Graphics, Full Progr Language $25 

* RESICALC: Fop-Up Sci. Caloulatof $15 

“ MATRIX: LP; Regression. Sys of Eqns $60 

* Free Shipping In U.S. for Cash or Check. 

SoftTeeb Inc. 1-313-544-8044 

14640 LaBelte, Dak Park, Ml 48237 

Inquiry 759, 

MATRIX 100 

Porfoirm miiiipte n^n^^on , ^muH^rsous equ^ii^is. ni- 

wert iT»fl(rices, etc. kn BASC or Fortran. ' very sound 

rkimericady .. . vary powaHi sad very lo uao" —OATHS 

Today ’’StanSord Business Softvraie deserves oongratulQr 

lian&‘ — PC Uig. 5/14^95 Price $50: 9dS7 Snpport $125. 
comdllE^ suppoh $250: Fortran library SI 75. ($4 s5h}. 

STANFORD BUSINESS SOFTWARE, INC. 

2672 Bayahote Paritway, Sla. 304 

Mounlam View, CA 94043 

To Order Call (415) 424-9499 


inquiry 7^ 
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The BUYER’S Mart 


SOFTWARE/SCIENTIFIC 


SOFTWARE/TOOLS 


STATISTICS 


CROSS ASSEMBLERS For 

VAX VMS and PC/MS DOS 

New Low Priees 

Relocatabte Macro Cross Assemblers, 
Linkers, Librerians 

Targeted to almost ell Mioroprooossors 

ENERTEC, INC. 

BOX 1312, Lansdale, PA 19446 
215-362-0966 MCATtSA 


METRICS FOR MANAGEMENT 
ANALYZE reads your code & produces metrics on 
VOLUME. COMPLEXITY, PRODUCTIVITY & 
moret Management, OA/OC 5 Engineers gain 
valuable insight to scheduling, problem areas, 
testing, mamtenance & compliance to standards. 
For IBM PC. Process FORTPIAM 5 "C'' $495.00 
+ S/H. Add Ada for only $200 .00 morel MC/V1SA 

Autometric Inc. 

aat Elkridg$ Uft£ir»g Rd., Suita 350. Urttiicum. MD 21090 

(Mtl 059-4111 


STATISTIX™ 

$75 - Satisfaction guarantood 

A comprehensive, powerful, yet easy-to-use 
Gtalistical analysis system far IBM POXT/ATs, Apple 
K's. and MS DOS machines, Clear 2Q0p manual. 
Write for intormaton. 

NH Analytical Software 

801 West Iowa Ave,, Si Paul, MN 55117 

(612) 486-4436 


Inquiry sm 

Inquiry 738 

DIgItaf Fl»er Tutor $375 

Kalman Flltar Tutor $850 

PracUcaJ hands-on training courses that run on Ihe 
IBM PC. Learn how lo specify , d^gn, lune, Impie- 
men!, analyze, and tst Fillefs FREE demo disk 
available. 

Engineering Tutorial Software 

22338 lull Street, Canoga Park, CA 91304 

(BIB) 716-0816 


MODULA-2 

REPERTOIRE iS Ihe fastest soling M2 looTkil New 
rstease Indudes DBMS, screen system, editor. & | 
much more. $19 for atl LJSIKa & STMs; $80 with hJlJ 
{440K) source and 250p printed manual, 
MCA/ISA/AMEXCOD. Call for free demo A manual 
on disk, 

V% ft 11 Portland, OR 97206 

U im 1 (503) 777-8944 (24 hrs); BIXt pml 
m Ivll In Europe: +47-&97^0(MO 


RATSl Vsr^lon 2.0 

RATS, ihfi best salkng Economelric software package, 
now JndudBS daily and weekly cMb. h new easiBr la use 
500 page manual, and many advanced features. Use 
RATS lor llinfr$ariBg and erofia-aedion regTessfan, In¬ 
cluding QLS, ARIMA, VAR. togil, and proM. IBM PC or 
compatible. $200 MCA/ISA. Call lor broqhure. 

VAR Econometdes, Inc. 

P,0. Box 19334. Minneapolis, MN 55419-0334 
(612) 822-8690 

Inquiry esS 

nqulry 740 

Inquirv 775. 

ELECTRONIC ClRCUrT ANALYSIS 

Has AC 1 DC, Transient and Fourier, fndudes worst- 
case, Monle-Caflo, component sweeping Macro 
rrtodeis, transmission lines. 

Electronic ClfcuH Analysis -- $450. 

EC-Ace .. $95. 

Tatum Labs 

FOB 698, Sandy Hook. CT 06482 

(203) 264-3755 

POWERFUL FILE MANAGEMENT 

|,D.T '5 FileManager^ for people serious ebput ih«r 
systems. No xkJ stuti—only poWtuI marsaging tods. 
Rle sort, copy. move, deteta. ^arch 4 change attritnjtes. 
Undelete and dear filas. 

EOLIN enhancer 4. belch mode dean up and more. 
Menu driven 

$34.95 (about Norton's) WCA^iSA 

INTEGRATED DATA TECHNOLOGY, INC. 
4776 BurK;hberry Lane, Colorado Springs, CO 80917 
ORDERS: 303*488-2593 


Tilt StaUsttefan 

Includes: Multiple Regression (SlepwPne, ridge, all 
subsets, backward afiminaiion} 

■ Time series artefyals « deacripilve BTBllBtice 

• iranalcrmatlons * survey research ■ nanparerTTeirlcs 

■ X-V plots ■ ANOVA * random samples ■ data base 

• data odllor * search 4 sori • hypothesLa teate 

For ISM, MS-DOS, XENIX, CPM. TFS-DOS 

OUANT SYSTEMS tSS'f’bee 

Box 6^0^ Ctiarieqtcn. SC 29402 t'600-334-0664 
S03-6Tl'2e26 (Pjst, 614> 

Iru^ry 769. 

Inquiry 706 

inquiry 746 

SOFTWARE/SORT 



TRANSLATION/MACHINE 




OPT-TECH SORT/MERGE 

EKtremely fast Softj'Mergieraelecl utility. Run as an 
MS DOS command or CALL as a subroirtine. Sup- 
ports moat languages and filetypea Indixling Btrieve 
and dBASE. Unlimited fllesizes. multiple and 

much moral t149. 

(702) 588-3737 

Opt-Toch Data Proceasing 

P,0, Box 670 - Zephyr Cove, HV 89448 


STOP SURNtNQ PRONIS 

Bum n' Uaam is out .The ROM' Simutator ta in. 

Bugs into y(3Jjf PC devstopmeot ejifliein and Mmulaies Et» 
Z7»a: series ROMs Fsatirres allow you to AlCssefnblV), 
UtfiasserrvMyS arwJ E(nd-ahchanoB(ndcxjde under dev. diract- 
iy In yDursyaern. trap and locale EKecuticiri address^ No need 
lo burn ROMs, codd eKBcuies in RAM The best tow^xm dev 
boot you will ever buy. Use wkh ariy niaciopriMeseor or 
micTDCofTlrater Iricrsase debug prOductMlty 

DCBUG unties avail forallintOfoprocesSdrS Pays tor its^ the 
Srst ilnw you LBo It. Order row 6t orly tess.OO. 

Protoalar Initnimente (714) 882-7910 

749 Grayling Bay, Costa Mesa. CA 92626 


The TurboTranslator 

Chinese < » > English. Eng/Plnyin in. 
ChineaeJEng/Pinyln out. Edit (char needs 
mousej/expoti/irnpon did. 350+ chars hi qual, 
6200+ t2.3Mb) to. No copy prot. IBM/Herc/elc 
graph card. IBM-PC & compat. 256K, 2 ftopples. 
Ausl $85 ( + 510 ovomeaa). AMEX/MCA/laa, 

Savage Software ' 

Box 51. Easi Caulfield 3145, 

Victoria, Australia 

Hcjuiry 734. 

Inquiry 714, 

Inquiry 781^. 

SOFTWARE/SYSTEMS 


STATISTICS 


TYPSETTING 


CPM'80 LIVES on your PC 

CP/Mutetor puts a 4mhz fl bit CPjM emulatof in your tBM- 
PC lorS99. (S3s+hJ. 

- A greal 8 bit development system 

- Saves expensive CPM-80 applicalrorts 

- Inoraases PC speed tor aOHB programs 

- Priced less than most eotiware only products 

- Ubss rro valuaWa board stots 

So urea litformatlon 

P.0, Box 2974, Warminster. PA 1S974 

VISA Phone (215) 441-9178 M/C ! 


NUMBER CRUNCHER STAT SYS 

Menu-driven Multiple & stepwise regression. 
ANOVA, time sertes, discriminant duster and factor 
analysis, principal componenrs, scalier plpts, 
histograma. t-t^s. contingency tables, non- 
parBiTiflirics Import export data. Spreadsheet, sort, 
join, merge. $79. IBM PC/Madntosh. Quantily 
discount. NCSS-B 

B65 East 400 North, Kaysvilte, UT 84037 
801-546-0445 


DESKTOP PUBLISHING 

Lffier PiintBT composition software to drive Cordate LSOO 
with 76 PS fr4s S49S. With add 14 PS Lndaep forts 

For Canon LOP-8 A2. NCR, or HP LaserJet + vriih 41 

PS Prl Of Lndsep fnls $695. H & J. mage graphics, mbi 
feCH & pt siffl anywhere on any line, mutt tab 8 ool 
iustiTtcallon. Boxes 8 Rules. 

Micro Priot-X, Inc* 

P.O. Box 581, Ballinger, TX 76821 
(915) 365-2343 

Inquiry 7S2 


Inquiry 731, 

Inquiry 724 

SOFTWARE/TOOLS 

1 

UTILITIES 




PC-Type" 

Fast, compad capable & easyf Help paneia. hands- 
on lutofial, macroe. multtpie-line heaeSngs & fooUngs. 
DOS path support, print spoofing, block operations, 
etc, ASCII files, tnetal program allows cusiomtzaitian. 
$59.95 + $5 art^. For 12BK IBM PC. 

Button Ware, Jnc. 

P.O. Box 5786. Bellevue. WA 98906 

1^800-J-BUTTON 


STATISTICS CATALOG! 

If you need statistics for IBM PC or Apple II. call 
us end let our technical advisors help you find ihe 
statistics programs you need. 

Write or c^l now to gel a FREE cmalog of stetistics 
arKl quality control software. 

HUMAN SYSTEMS DYNAMICS 

9010 Reseda Btvd., Bte. 222 
fskiirthridge, CA 91324 

(800) 451-3030 (818) (CA) 


STILL RIVER SHELL 

Visual shall for PC/MS-DOS. Point & 
Shot Power. VI ,33. Only $9 for 
shareware diskette. $35 manual & 
diskette. MCA^isa accepted. 

Bob Howard 

PO Box 57. Sill! River. MA 01467 
617-456-3699 

Inquiry 666 Inquiry 7D& Inquiry 663 
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The BUYER’S Mart 


UTILITIES 


UTILITIES 

1 1 

UTILITIES 




MEDIA MASTER PLUS 

READ. WRITE, and FORMAT ovef ISO CPfM dls^ and 
run most CP/M-ao prcgrams on your IBM PCI Two pro- 
©fam package Includes ZP/EM, a CP/M-BO emulator pro¬ 
gram thatlransforms your ISM PC into a T2 MhtZ CP^M 
2.2 compuler, (59.95 t $3.00 (CA m] 

Intersecting Concepts, Inc. 

4573 Healherglen 0., Ste 10 

Moorpark, CA 93021 

(SOS) S29-5073 


QUICKCACHE 

rnteliigent disk J/0 rngmt. subsystem for PC/M50OS 
2.XX & 3.30C. Capable of making programs njn up 
to 14 limes faster. All parameters dynamicaJly 
alterable. LIM memory supported. 40 KB min. re¬ 
quired. $49.95 1 SS s/b. VISA/MC, 30-day 
guarantee. 

R R GLASSBLandASSOCiATES, INC. 

30255 Rr Trail, Stacy, MN 55079 

$12-462-1337 


PADLOCK/PADLOCK II DISKS 

PADLOCK iuTT^sa ^ user w#i- a. method tor providing 
protection egalnet unaulhorized- duplication (rom OOS 
cammands $6#. PADLOCK 11 disks come pretofmattsd 
wifh l|nger-pfInT and seflaliiatlon, PADLOCK U diel^ of¬ 
fer supeoar proteplion. A^ about our HARD DISK pno- 
tection with imirtsfall capabillly. MC/VISA. 

Glenco Engineering 

3920 Ridge Ave , Ariinglon Hts . IL 50004 

(312) 392-2492 

InqulTV 711. 

inquiry 73fi. 

Inquiry TGH 

SOURCE CODE UBRARtAN A 
REVtSION CONTROL SYSTEM 

TUB™ keeps ALt versions of your program in ONE 
oompact library file, even with hundreds of revtsiofis. 

■ 5 times faster than SCCS • LAN compatible 

■ Free publio domain MAKE (with source) by L Dyer 
MS/PC-DOS2.x&3.k.m95 + S3S&H VISA/MC 

BURTON SYSTEMS SOFTWARE 

POB 4156, Cary, NC 27611 

(919) 469-3068 


Automenu™ w^rsion 4,0 

Ctsate one rnanm system to run all your progranro, batch lilea 
$ DOS oommBfidte. 'insulmas'' rxwices; many optionfi fur 
power users, OrVscresc help, passtword pfotedlon, ubw- 
dallnod promcMi. WriCian tn aesamtiter, ilK size. Ovffif S.OOO 
saijsfied users. Money back guarar^ee ¥44 4 $4 a/h 
ChWVisa^MC. Call w wnts lor broohure 

Magee Enterprises 

Dept. B13, 6577 Rsachtree Industrial Blvd. 
NOfCross. GA USA 30092-3796 

404/446-6611 


WARP-TiN or RAHbick - 9.96 

WAfiP'TEN is m pfllgmmmai^^9 disk cache that speeds 
up your PC disk access's. RAMbek automaton the sav¬ 
ing of new or ohangad RAM disk fifes to floppy disks 
and/of hard diak nubdlredorles. PC, XT, AT, oom- 
patibiss with 25eK DOS 2.0+. I nlrododcxy price Is only 
9.95 each. {MN Res. + m). Visa/MOCHK 

Software Brewing Company 

P.O, Box 12004, St. Paul, MN SS112 

612-636-2727 

ifwjuiiY eas. 

Inquiry 7E0. 

mquiry Tam 

TWHAT DOESN’T IT DO? 

Resides under any soHware, pnnt rnuitt-torils to any 
dol matrix 8 daisy wheel {Epson, Toshiba, etc.), a 
pop up 10 mem calcutatorn DOS services, printable 
calendar, dlate/tlme note pad, help pages, all user 
modifiable. 70Kb S60 and IBM PC. 

LCS (514) 279-5678 

P.O. Box 956, Outremont, Quebec 

Canada, H2V 4Rfl 


PAL FOR SIDEKICKl 

: Personal Appointment Locator automatically 
shows coming appoiniments. searches youf fite. 
maintains to-do list, ai/tomatically repeats ap- 
poirtmente, examines multiple files. Resideni 
alarm tool Only $49. 9S. Cheap at twice the 

PAL SOFTWARE 

Ste. 1 SB 110 Green St.. New York, NY 10013 

212-334-9172 


CONCURRENT DOS BACKUP 

BackPack’" rune like BACKUP/RESTQfiB and Sup¬ 
ports DOG and CP/M media as well 3^ users. Backs 
up and restores up lo lOOOK/mln. on an AT and 
360K/min, on an XT, Supports release 4.1 Also 
availst^e on CP/M-BO and CP/M plus, S1S0. 

Bright Light, Inc. 

520 Fellowship Rd. #C301, Mt. Laurel. NJ 05054 

(609) 778-0772 

Inquiry 7l7. 

Inquiry 736 

Inquiry 664. 

HANDS OFF THE FROGRAM ' 

- iDckfl Hard DJak ■ RssirIcEs Floppy Usa. 

' Prorecta Subdiractonu. 

- Normal Use of OOS Commards and Application Sonwara. 

- IBM PC. XT, AT ann True Compailbtae. 

. 006 V2.0 and MigNer Hard Diak Syatam 

- Kmp Othw People HANDS OFF Vour System 

- ¥19.95 VISMMC/MOCK 

SYSTEM CONSULTING, INC. 

314 Canterbury Dr.* Pittsburgh, PA 15239 

(412) 963-1624 


UHLOCK YOUR PRiNTERS POWER WtTH 

President™ 

UmVERSAL PRWTEfi tHTERFACE 

Lets you ms ALL lbs foatursB butil lr^ AN Y PBJNTiFI 
Ihrough ANY PROGAM on IBM PC’s or compat Fles- 
denl program uses only Sk of momory Pop-up Help 
Recommended by Epson, Dkldaia, MiaoPro, etc 
CMB3 Technologies $99.QQ 

P.O- Box 3061, Walnut Creek, CA 9459B 
(415) 931MM7D 


Attention Framework It Users 

StopNL Is e mamory resident uliJity that ersures Ihe Gray 
Plus and Minus keys always are always recognized as 
"DOWNLEVEL" and "UPLEVEL" by Framework II, even 
when Numtock Is on. 

SlopNL ienot Qop^ protectad. and oasis only US S15,0$, 

Stuart Huckin & Associates 

6102 Goff Rd,. Agassiz. B.C.. VOM 1AD Canada 

(604) 796-9125 

inquiry 76a 

Inquiry S72. 

trwjulry 7BS 


Advertise your computer products 
for as little as $375 
in THE BUYER’S MART. 

For more information 
call Karen Burgess at 
BYTE 603-924-3754. 
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Inquiry 329 


8MHz SUPER TURBO SYSTEMS 

SUN-ST MONO SYSTEM 

^79S a 

Dealers and Computer Groups 

CALL FOR SPECIAL PRICE ' 

SUN-EGA^«««< 

SYSTEM 

■ 2 Disk Drives 

• 135W Power Supply 
« 640K RAM 

■ AT Style Keyboard 

• EGA Card 
(CGA+EGA+MDAi 

• 14 " R.G.B. EGA Monitor 
(EGA^'CGA) 

SUN-ST 

BASIC ^999 

m 8MHz Turbo CPU 
p 1 Disk Drive 
■ 135W Power Supply 

p 256K RAM 
p AT Style Keyboard 

fCali for other configurations) 

□ Two 360KB Disk Drives 

□ 640K RAM 

□ Hercules Compatible Mono Graphic Card (720x348) 
n 12" High-Resolution TTL Mono Monitor 

□ 135W Power Supply 

□ AT Styfe Keyboard 

□ 4 Layer 8MHz CPU Board 

□ Keyboard Switchable to 4 J7MHz 

□ Parallel Printer Port 

□ FCC Approved 

n Fully Assembled & Tested 

□ 1 Year Limited Warranty (Parts St Labor) 

SUN-ST 4 MCA 
COLOR ^9999 

SYSTEM 

■ 2 Di^k Drives 

■ 135W Power Suppiy 
p Color G Card 

1 640 K RAM 

p AT Style Keyboard 
p 13“ R G B, Color Monitor 

SUN-286 

SYSTEM 

■ AT Compatible e&SMHs: CPU 
p 640K RAM 
p 1.2MB FDD [V. HT) 
p HDD/FDD Controller 
w/Cable 

p 200W Power Supply 
p Keyboard 5151 Compatible 
p Assembled Si Tested 

SPECIAL SALE!! -ega 

■ SUN-ST CPU (8MHi) $165 PACKAGE 

(4 Layers, Switchable la 4.77MHz) EGA Card (EGA -F CGA -h MDAi 
« Multi I/O Plus Card $95 w/250K Display Suffer, 14 ' 

(Serial, Parallel. Clock, Calendar, R.G.B. EGA Monitor, (640x350, 

Game Port, RAM Disk, Spool) 0.31mm Dot Pitch) 

^ &rk/l Jl'Ti CTJC STORE HOURS TtHMS Vi&A. .. l tIJP. ... 

MB IMm f'OUU-4Z 1 ~D//D . Y . . . . >|' n.,r . . . . . f > 

— 1 1 BJ1 1 lU ^ 1 1 MU^’Ktl - b l^pm ^rmumrl Sir^ip.iiu •‘i H e $4 OlHm I ih^ f.i,,, S GO li,'‘ i' 

ww■■■ lOrders aniyj’ s.iiTiiii;r} 4 ^ MHHUm■ mi-ii.n.i.i, m ca •r.in-ir, piui ca sbip^ Ti. irnno m ■i.om- 

1 -1 aivcl '.A 0Q?'3O nio GA A AAA/\ ^ . . ■ j kVARRftNTV 91] Djr\'AV||*III, Labiii Pem R1>|‘W«»HIS| Oiii-, 

Z 1 J'044- 1 I4U A OE.M Inquiries Irt^ilpd iah . ...li-ir,,.). it,,,.,..,, m.i,i ,> 



SPECIAL OF THE MONTH - CAD Symtam, Sp«rTV IT, 
640K, 40 MB HD, 80287 BOB 18, NEC 1401, 

AutoCAD, Summa Graphics, HI DMIP40__ S6905 


= BYTE CONNECTICN INC.~ 

ECTTCM LINE PRICE ECSTERSI - "Who VCU Bcnna call} 


SOFTWARE 


PERSONAL COMPUTERS 


Accounting Package....$ 495 AUT0CAD2.5. 

T & W VERSACAD. $2099 CADVANCE. 

ARMOR SYSTEM’S Excallbur & Plus Series ... 

COMPUTER ASSOCIATE tIUS) A/R, A/P, Q/L. 

UNIVAIR’S Dental Management & Medical Manage me nt'9000 
CYMA Medical, Chiropractic, Orthodontic, Dental Package,... 

Physician Micro Systems Package.. 

Hotel Information Systems Package... 

MICROCRAFT, BALCONE, UNIVAIR.. 

tBM Doctor Officer Mansgerl I..... 


. $2050 

. $1950 

.. CALL 

EACHS 330 

.CALL 

....... $1675 

.. $1850 

. $2450 

.CALL 

. $2950 


VICTOR VPC II (IBM XT Comp.), B40 K, 2 Drives. K B..... 

VICTOR VZ86 (IBM AT Comp.), 512 K MS DOS 31, 12 MB Floppy. K B. 
VICTOR vase (IBM at Comp.J, all of the atave with 20 MB HD, , 


IBM PC XT, W/640K, IBM 360 Floppy. IBM 20 MB HO, K.B. Graphics Gafd, Monitor,. 

IBM PC AT #339, 512K, 12 Floppy. IBM 30MB HD... 

ISM PC AT, W/512K, K B 2D MB HO ... $31 50 IBM PROPRINTER XL 


COMPAQ PORTABLE II with 512K, 60286 Processor, Two 360 Floppies .. 

COMPAQ DESK PRO, wiih 64OK, Two 360 Floppies, Graphics Oarrl S Monitor .., 
COMPAQ DESK PRO & PORTABLE 286, with640K, 12 Floppy. 20 MB HD. 
Monitor......._$3895 For 86 MB. instead of 20 MB, add *...... 


AT & T 6300 PC, with 256K K0., Two 360 Floppies, AT a T Graphws Card a Moniloi. 
AT $ T 6300 Plus, with 512 K. 1.2 Floppy, KB, Graphics Card & Monitor__ 


BLAZER LASER PRINTER ... 

CITOH LQ24.899 D10^40 .... 

CITOH8510SP.$ 399 C’10... 

CITIZEN MSP15...$415 MSP 25. 

CITIZEN PREMIER 35 .... 

CANON LASER PRINTER,.. $2050 CORONA LASER.. 

DlAB LO 635.950 INKJ ET 4020 D. 

DIABLO LASER ....... 

EPSON FX85.$ 389 EPSON 286.,.. 

HEWLETT PACKARD LASER JET ....$2250 HP Plus .... 

HEWLETT-PACKARD 500 Plus..... 

NEC P580 ...$ 995 P760 .... . 

FUJITSU MAX 24. .......... $1175 MAX 24 COLOR. 

FUJITSU DL 2400 .... S 959 DM 2400 ....$ 869 2200 

OKtDATA193-. = -. $ 549 293....$ 599 OKIOATA293 

TOSHIBA P321...... 

TOSHIBA P351..... $1095 P341 . 


CALCOM P 1 043. .$7359 CALGOMP 1 044.... 

GOULD 6320 1 1x17........... 

HIDMP 56.$4595 DMP 5t/52 MP..... $4096 DMP40 

HP7475.. .$1059 HP7580.. 

to LI N E 3700 ... $3895 ZETA 836CS. 


DIGITIZERS 


$5099 
$4195 
$1295 
$3099 
$ 695 
S 750 


$ 709 44 K 60 w/16 Cursor 


CALCOMP12 x12 ....... 

HtTACHI 36 x48. 

HITACHI TIGER 11x11.. 
Houston Ins. TG 1011 ,. 

KURTA12 xia .. 

SUMM AGRAPHICS 11x11 


$ 675 HlTACHITIGEni5x15. 
$ 549 HI TG 3036 (24 x 36)., * 

$ 595 KURTA 12x17. 

$ 475 18x12............ 


HARD DRIVES 8 BACK UP SYSTEMS 


GRAPHIC CONTROLLERS $ MONITORS 


BERNOULLI BOX 10+10/20+20.... 

SEAGATE 20 MB...,.$ 450 SEAGATE 4038 .... 

SEAGATE 4051 .$ 650 HARO CARD 20 MB 

MAXTOH/M 1C ROPOLIS 85MB. ..... 

TEAC 20 MB Tape B/U........ 

ARCH IVE 60 M B Tape B/U... 


HITACHI HM37I9 A BNW15... 

HITACHI 1455 S a STB EGA..... 

MICROVITEG 905CNQ & GRAPH PORT D.... 

Taxan 640 a Color 400L ... $1030 Persyst BOB 16 a N EG 1401 
Galaxy 800 A Mitsubishi 6469... $2995 Verticom CD-I & M-l 6E 

BNW 121 Adapter..$1950 Artist-........ 

Conographics 400 a Mitsubishi 3479 LP........ 

Mitsubishi 1341 A Sigma 400 .... 


CALL FOR WHAT IS NOT LISTED. WE GUARANTEE THAT YOUR CALL 
WILL NOT BE A WASTE. LEASING AVAILABLE. 


j -w ^ no charges tor testlng'^nd configuring eqalpmem. Prices 

^ # I 4- JP # # ol 4- J t) and a^ailabllitv subject tg change without noltce. 

1C7 West Cerritcs 4ve.« Anaheim, CA 92SC(S Open 9 - 6 PST 
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Inquiry 76 


0ompu$ave 

Call Toll Free: 1-800-624-8949 


A DIVISION OF ADLANKO CORPORATION 


MONITORS 

I Amdek310A . . 143 AmHek 730 
NEC Miiltisynch . 569 PGS HX12E 
RoiandRGB 289 PGS MAX 12 
SsmsungTTL 85 Taxan630 
Samsung Comp . 72 Taxan64D 
llecoirEGA 439 Tajtan760 
Thom 31311S1 388 Wyse620 

|Thom36332SI 369 WyseOAO 
B&HQiJintar.20'7RGB,.'832x630 
Mitsubishi 6920:1971024x1024 
Wyse 700; ir)"/Mono.'1280 x BDO/Qid T15 
I AyOin.'Hllachi,'Nanao.^akata/Tatung CALL 

MODEMS 

I An char Volks modem 12.119 

Anc hot I ig h t nmg i: 2400 WiSollwa re 299 
Anchor Volks i: 120D W..'Soltware , 119 

Hayes Smarlmndem 1299 ___ .368 

Hayes 12O0B Hall-Card W/Software 345 
I Incomni 2400: Upgradeable 4800 ^ 295 

I PriametlieusPrDmDdem249flG.336 

Prometheus Promodem 1200A: Apple . 195 
Rac3i-Vadic2400V4PC 399 

UDS208AS:4B00aaiJd 935 

US Robotics Couraer 2400 379 

Zoom ISOOPC^KL W'RAM & Software , 229 
ASTCodex/Novaiion,Aftn-Te( CALL 


COMPUTERS 

AT&I6300:512K;20M Drive . 2099 

Cofdaia 400 Port. & Desky? Drives . 1099 

Cortiata400XT. Port. S Desk/ZOM 1475 

CordataAT Portabte ■ l 2MDrive CALL 

Laser 128; Apple IIE Compalible .... 389 
Sharp PC7000: Portabiey'2 Drives . im 

Sperry IT: 512Ki'1.2M Drive . 1965 

Sperry IT: IM,'44M Hard Drive . . 2999 

Sperry Micro IT . CALL 

TefeCat 286; 5i2lt'20M Dr.'Monitor 2249 

Toshiba 1100 f & 3100 Porlahles . , CALL 

Wyse 1199:256H^1 Drive.665 

Wysei100-256Ky2Drives. , 755 

V^se2B6:10 MHzr640K.'1.2M: Drive . 1795 
Wyse 230; 10 MHz.'640K/20M Drive . 2149 
Zenilh 181 ; Portable.'512Ky'2 Drives 1675 

Alios NEC/OiivettirOlhers LOW PRICES 


TERMINALS 


IBM 3161-11 

478 

Altos III 

559 

Kimtron KT7 

435 

Altos IV 

355 

Liberty F reed a m i 

379 

Ampex 220 

. 477 

TelevideaDDS . . 

289 

Qume 202G 

446 

TulevideoSSS 

439 

Wyse30 

289 

TetevideD922D 

459 

Wyse5D 

369 

Wyse6BW.''KB . 

469 

Wyse SSG . . 

435 

Adds ''DEC ■■'H azeit ine.Yi sua l.'Zenith . 

CALL 


DIGITIZERS 

Kuriat: 12x12 529 Hliachi 12x 12 599 
Kurta 1:12 X 17 599 Summa 11 x 11 449 
Kurta2:12x 12 599 Summa 12 x 12,369 
KuriaZ: 12 x 17 729 Summa 12x18.699 
Kurta3:30 x 36 4615 SumnnsMacl2 379 
Hnuston Inslrumenls: All Medals . . . CALL 
PLOTTERS 

AmdOklOO . 525 Roland 8BD . . 925 

Roland 101 . 295 Roland 98D . .1195 

Roland 300 375 Taxan7t0S . 695 

Houston Inslrumenls; All Models . .. CALL 

PRINTERS 

Citizen 120D 179 Canon A6n 469 I 

Citizen MSP19 275 Canon Laser 1935 

Citizen MSP15 375 NECP6 445 

Citizen Premier 469 NECP7 609 

Cordata Laser 2159 NECCP6 559 
Panasonic 1091. 228 NECCP7 739 
Panasonic 1092 299 Okidaia 192 306 

Panasonic 1592 415 0kidatal92 f 365 
Panasonic 1595.565 Okidata 193 i 549 
Panasonic 3131 252 StarLV1210 179 
Toshiba: All CALL SlarNXIO . 245 

Diconix; 150 cps/SO NlXl.y’Partable 339 

Fu|itsu2100.Calory220cps.''Aniiga 475 

Alps. Data Prod uCIS, 'Diabio/Epson CALL 

Genlcom,''Juki.''Taily.'Televrdeo.'TI . . CALL 
Buffers.'Cables Sheet Feeders . SAVE 

Siands.'SwitchBoxes.'TractPrs CALL | 


BOARDS 


ArliSI 1: GraptiiM/lOZJ x 76B . . . . 

1449 

AST Rampage: PC'XT.''256K .... 

239 

Hercules Monochrome Graphics 

168 

Orange G rap pier +; Apple . 

69 

Orchid Turbo EGA. 

589 

PCMonochromeGraphicsI^rd , 

85 

Photon; Graphics^'800 x 600 . , 

799 

Sigma 400L: Graphics. 

395 

Taxan 560: Graphics . , . . 

CALL 

Tecmar EGA: Graphics . 

. 255 

Wy5e 440 EGA; Graphics . 

325 

Intel/Mjcrotek'Persysti'Quadram .. 

CALL 

1 Pracl ica l.'The5y5.''Video T^tek . 

CALL 1 


WE ALSO CARRY ALL MAJOR PRINTERS 
BOARDS. MODEMS. DRIVES. SOFTWARE 
CABLES. KEYBOARDS POWER DEVICES 


DISK DRIVES 

I Archive Scorpion; 60M Tape Backup . 795 
Gamma Drives: Appie Compabhle ... 119 
IOMEGA Single 20M Bernoulli W.1F 1745 
I IOMEGA Dual 2DM Bernoulli + SOM 4195 
I Seagate 20 M Hard Drive W/Gorilroller 388 
I Seagate 30 M H ard D ri ve W,''Control ter . 489 

OTHER FLOPPV AND HARD DRIVES 

Alloy - CDC' Corvus • Irwm - Maynard 
Maxtor Mitsubishi > Mountain * Sanyo 
Panasonic Priam»Shugart - Taitgrass 
Tulin ‘ Teac - Tecmar»Western Dig dal 



HOURS: MON* Fill TAM * ePMf SAT 0AM < 2PM 
IN ARIZONA CALL {S02| 437-4055 

CompuSava: 4207 $. 37th Si, FhiMnIx, AZ d5040f For Cuotomor 
Strvlco Celt (602) 437-4856; Prices R«tlect Caoh Dlacounts And Ari 
Subjact To Changa Without Not lea/Minimum Ship^ping Charga $4 
Purehaaa Orders & Major Cradll Cards Welcome 


SEAMLESS 

File Transfer 


Softerm PC provides a transparent 
Micro-to Mainframe link using 
Virtmi disk drive spedfters 
accessible from any E>0$ application 
program. Memoir rcsiaent. 
Transfers files in background using 
customizable communications 
scripts. Includes M exact terminal 
emulaiions. 

For IBM PC/XT/AT, DC, NEC. HP. 
Wang, Tl, Gridca.se, Tandy, Zenilh 

$195- Visa, MC,COD 
Call 600-225-8590 orders/info. 


$99 


HARD DISK 
CONTROLLER 


7899 Lexington Dr., Ste 210 
Colorado Springs, CO 80918 
(303) 593-9540 Telex #450236 



New Shugart Model 1610 
5 1/4*' Hard Disk Controllers 
EMULATES 


• XEBEC 31410(1610-3) Full 

• DTCatO (1610-1) 90day 

• SCSI (1610-4) Guarantee 

WORKS WITH 

• MicromInt COM 180, SB180 

• Wavemat Bullet 

• AMPRO All Boards Manual 

• Macintosh and 

• Apple lie Schematic 

• ACS 1000 Only $8 

• JSI 5160 

COMPUTER SURPLUS STORE 

226 Phelan Avenue 
San Jose, CA 95112 

408-280-1740 



PUBLIC DOMAIN 


SOFTWARE 


im'l copyrlQhlud Thousands ol 

uselul 

programs availabls lor mosl computers Irofn 

user group libraries. 



User Group Libraries 

Rent 

Buy 

IBM PC Blue 220 Disks 

S23Q 

S450 

CapitoNBM 45 Disks 

Sanyo UG MSDQS 

50 

100 

SO Disks 

as 

165 

Authors Showcase (IBM} 



35 Disks 

40 

100 

Amiga 75 Disks 

80 

250 

A lari ST 35 Disks 

40 

125 

Machlosh 65 Disks 

90 

275 

CP M U6 5? Disks 

4S 

200 

SID M UG 230 Disks 

185 

350 

CBIVt 64 Gold 100 Disks 

50 

10D 

Apple DOS 120 Disks 

65 

200 

Penial |s ler 7 days mlti 3 difs yrace Far relurn 

U&e your credll card, m deposit' Call For Ireo calalCHp 
or Disk tor Ireg Dirsclarv ol programs. 

PD SID. INC 



Masler Z4iKl Santa Ftila 


VISA 

Card Us Vegas. Nevada SQiDU 


[7D2] 712-0165 





Inquiry 307 


Inquiry S4 


Inquiry 226 


416 BYTE - NOVEMBER m6 













































FORTRON Presents: THE DEPENDABLE ONES! 

Quality power your computer can live with. 

No other power supply can match all of these features. 


W^m * UX. recognized 

• Meets FCC Class B requirement ' 

I •With shielded power cord 1 

• U.S. made connectors provide Ifail 

better connection to drives and 

CPU board 

• Low noise DC fan 

• OVR CKIP, short circuit protection \ 

• Direct replacement for your PC. XT or AT power supply 

100% 24 hr. bum-in and preshipment test. One full year warranty. 


FC5192 200W 
PC/AT $179-00 


t 150W 
PC/XT $119-00 


4.7-a MHZ swirchabte 
Legal Bios, runs all 
majof software 
a slots 

optional 0007 CQ processor 
Ejtpandaiile to 640K memory 


IBM® AT compatible 


6-0 WHZ clock speed 
Optional 80287 co-processor 
Expand TP t024K memorv 
8 slots 

Legal Bios, runs all 
major software 


* 640 (H)x350(V7Resolution 

• 0.31mm Dot pitch 

COMBO PRICE tei».00 


• Samsung 1254G 

• Tauinfl t222A .. 

• Tajsan 122. 

nSBColif 

• Tastan 620 . 

• Taxan 630 . 

• Taxan 640 . . .. 

• Tatung 136D ... 

EGA 

» Taxan 760. 

• Tatung I380f .. 

• Casper.... 


• KX^PIOIII . S21i 

(fOOcps. dot mamx, NLQ) 

• iw-itii n20cps) . - .1241 

• Kx-i«aeiieocps) ....S37S 
{33cps NLQ) 

• uTlStZiiaOcps) ....1491 
t30ops NLQ) 

• KX-1G9S (240CPS] ....SfZI 
{Slops MLQ) 

• IUC-rai31 .. S29S 

{17cps daisywheel) 

• Wt-raiBI..1449 

E22CPS LO parallel} 


• TlXp««W.Si 

(40cps. thermo, OC^AC op) 

• C.nah iHllomwi Elm) .$Z 

dZOcps. dot matrix, NLQ) 

• fmamanll.S3: 

{leOqre. dot thatrix, NLQ) 

15. .1*: 

nSOcps, 15" wide carriage) 

• CHlien PniniBrt 35...S4: 
(35ops daisywheel) 


• Teac 55BV.. % 95.00 * tOMB. OSms 

• Teac 55GFV t,2MB S139.00 - 20MB 05ms 

* JVC MOP 200.S 90.00 ^ 20146 39ms 

* FuiilsiJ M2551A... . $ 00 00 * 30M6 39ms 

• JOMB 39ms . 

Tape Back-Up 

^ 2OM0 .. .. .S57».0efS749 

■ SOMB .$799.00/$795 

'20 HO Hard Dlik Drive (H/eontnillfr A ciOla} 


PCiirTTr^.ltSOO 

• Built-lrr power 
supply , fan 

• Space lor 2 drives 


IN CALIF (415)490 8171 
TLX 559291 FORTRON 
FAX (415)490 9156 


FORTRON CORPORATION 

3225 SELDOM CT.. FREMONT, CA 94538 

IVe are honest, responsible and happy to help our customers 


ORDER TOLL FREE 


HayHS" CompBtlblH Modemi 


CPU Moth«r Board 


IBM* PC, XT, AT, Add-Oit Card 


Disk Drives A Tape Back-Up 


PC, XT Expansion Chassis 


Drive Chassis 


Cabinet A Keyboard 


Huge inventory. Dealers and System integrators please call for profitable discount prices. 

Inquiry 131 for E:nd-Usere. inquiry 132 for DEALERS ONLY. 


- Motho/Graphla/Prlnlif 
• Coliir Graphict A^or 

Memory Expensfon Cerda 

Geaf Ttme Ctoclt/RS2a2 

• Hercules^ compabble 

• IBM® compabble 

• Runs Lotus t, 2, 3 

Auto CAD. etc 

FC550 

Mono Graplucs. t99M 

FCS20 

Color Graphics.fSS.M 

FC840 .159.00 

64l>; Memory Expansion 

FCB50..1179.00 

2MB Memory Expansion 
(EMS) (OK on board) 

H 

• Battery Back Up 

* To 9000 Baud 

* Software fnduded 

• With RS232 Port 

FC940 ............. .S60.n 

(clock only) $49.00 

XT Hultl4y0. wllh 

Ropiry Gonirollar 

PC AT MaHt-UD 

Flany 1 Hard Dlik CatHroDer 

_ ..... ( 

JIHH^ 


flHHilS 

* 1 Serial i2nd opikinal) 

• 1 Parallel pori 

* 1 Game port 

• Floppy controller 

Fc 740 . mm 

w/o Floppy corrtroller. . SBS.OO 

• 1 Serial (Znd opbonal) 

• 1 ParaHel 

• 1 Game port 

R:t932 ....smod 

• Floppy controller 

w/cabic.SSi.M 

• WX-2 (W.D } PC/XT hard 

disk conirdter-$135.00 

• WA-2 (W.D.) PC/AT 

noppy / hard disk 
conirhier..$260.00 






































































IT’S A FACT! 
SOME PC USERS 
ARE SNOBS! 


OVER 600 PIECES OF 
IBM-PC COMPATIBLE 
SOFTWARE JUST 
56.00 A DISK! 

OVER 500 DISKS FULL 
OF PUBLIC DOMAIN AND 
USER SUPPORTED PROGRAMS 


lONEiHSlAR 


Some PC usm am anobal 

In this day of Young Upwardly Mobile Pro¬ 
fessionals. some people won't even try our 
great software because of the status stigmas 
attached to it. Why, you ask? Secs use of 
some of the same status symbols that make 
some people want to drive BMW's and wear 
genuine ROLEX watches. '*Aftar att,'* they 
reason, “what ft soma one trom the office 
saw me using a f6,00 softwara program 
instead of the fatest version of Star^Word-D- 
Pertect-Ptus? i might foose my fteys fo the 
SKeculi/ve wash room or something."* 

WeVe sorry If you have fallen Into this sta¬ 
tus trap. The truth is our modestly priced 
software Is some of the best and mostsophis- 
ticated you can buy anywhere at any price- 
l/Yoi/W f f ma^e you feel ba Her it we increased 
our prices 50 t/mes and added a fancy copy 
profecdoh scheme? 

Think bigi Dare to be different! Why not 
just tell the other YUPPIE'S at the office that 
you're buying an ounce of gold with lbs dif¬ 
ference you're saving. You may start a new 
trend, and may even corner the gold market 
St the same timer 

Stitt not convinced? Weil, here is Just a 
samp is of our ever growing library by cate¬ 
gory^ 

APPLICATIONS 

OENEALOaV ON DISPLAY (#€0) 

GENE ALOQ Y - FT (#240} Fmir Pi ne Cono soKwarfl. 
IJLiELMAKER (#14$) Our fsvoritt label file and 
maker. Manu drivwi. 

FAMtLY NIfiTOflV (#30f| Family hislory. snceator 
and d«c«nclant charts Sample programs 
FORM LETTERS (MSflOJ LOTS ot samples of Ihs 
most commonly used business letters.. ModiTyi 
PC-SPflINT |«5D7) OetBiisd InstrudJon on how lo 
double your computer's speed for less than 
MSDOa-CPRt/Ba INTERFACE (#581) CPM loversi 
This program allows you Lo transfer InformBtion 
between and emuiele CPM end MSOOS. 

NAME QRAM/BREAK DOWN/FOREWARD (#477) 
Discover the words inherent in your phone rrumber, 
do great anegrams. 

THE WORD DtQITIZED (#494. 495. 498} A carto¬ 
grapher's dream Locale and display over tOD.OOO 
kmattons. 

10b LETTERS (#300) Most commonly used form let- 
lars, and buairwaa appllcationa at your fingertips, 

COMMUNICATIONS 
OMODEU (#at0) Without e doubi the resfesi end 
beat communications aoltwera you can buy at any 
price. 

PC-TALK (#18) The classic''freeware" communica- 
tlon program. 

RBBB (#212) Become a SYSOP and Had a bulieMn 
board. 

FIDO NET (#233) Bulletin Bosi'cl System Perhaps 
tha easiesi to run, 

PRDCOMM {#499) CommunlcBtion Boftware Itial 
makea a hsckeFS dream come true. 


DATABASE 

VCR dBASE (#493) Keep track of those tavcrite VCR 
tapes ihsi you nsuercsri seem to find when you want 

them. 

DATABASE PROGRAMS 

PC-FILE {#&) Perhaps tha granddaddy of user sup¬ 
ported dafabase programs from Jim Duttoni. 
NEWBA8E (#230) Menu driven detabaee tor the 
beginner. 

PC-DBMS (#3S3) A relational database manage- 
mani system that provides on-line help sno screen 
editing lunctiona. 

CREATOR (#339) Create, report and sort mekesthis 
a super datebaee marragement aystam. 

MAIL MASTER (#431) Emily sort, index, er>d list 
your multiple mailing data bases. 

EDUCATION 

EQUATOR (#249) A teechlng tool for math, science 
and nnanqe. 

PC-^TUTORIAL (#403) A first course in computer 
usage covering various aspects of MS-DOS. GoodI 
PC-FROFES30fl (#106) Laarn Basic the easy way. 
One ot the best tuloriaii on BASIC. 

PC-DOS HELP (#254) Type "help" for the DOS 
oommand you forgot. 

PC PROMPT (#553) Fascinating on line memory 
residenl DOS helper that also supports SASICA. 
EOLIN, DEBUG, and TURBO PASCAL. 

PC-SPflINT (#507) TutorlBl on bow to irlple your 
PC's speed. 

FINANCIAL 

PC-CHECK MANAGER (#275) Keepa mulliple 
checkbooks in Ijelartoe. 

TAX FILE DBS (#2M) Tsx record keeping system 
that saves you money on April IS 
PORTSWORTH PACKAGE (#101) Evaluates your 
aver■changir>g stock porlfoNos. 

RC-GENERAL LEDGER (#237) Atr exceptional 
Bccounimg sysiem. Used by some CPA's. 

LOAN AMORTIZATION (#399) For output iD Bcreen 
or printer Lois of on-line help. 

HR. BILL I#469.479) Prepare Invoices, client report, 
audit Irail, etc. 

ANALYTIC CALC (#430-432) 3 disk set. Complale 
Bpraadaheel, database, graphics, word processor 
- fassst? 

PC ACCOUNTING SYSTEM (#559, 550) General 
purpose ledger sysiem that Includes payroll, depre¬ 
ciation, accounts receivabJeJ'peyebie, Inventory, 
processing lOQ^s and a gocKl general ledger 
PC-PAYRCLL (#536) Handle ell payroll problems 
with ihis Gompieie menu-drivan payroll system, 
includes laxe, reports, forms, etc. 

5A1ESEYE (#501, 592) Never lei another prospect 
or lead get awayl Prints memos and ietters as well. 

GAMES 

TCP GAMES (#274) The irvosl requested arcade 
type games 

ARCADE GAMES {#293) Another goodie bag of top 
arcade games. 

PC ,JA GAMES (#354) Games that will work only on 
PC JR. CdmbaL Dungeons and Dragotrs. Giobal 
Thermonuclear War. 


MISC GAMES (#390) Goodeeiection of educAtionai, 
adventure, and arcade games. 

PINBALL RAUY (#557) You asked for ill Here ere 
three pinball games that vary in complexity, PIN¬ 
BALL, RAIN, TWiLZON2. 

DND (#567) Dungoons and Dragons, this uses text 
cheraclers instead of graphics. 

REFLEX POINT (#407) Self styled action game slm- 
ilar to ROBOTECH cartoon aeries. 

GRAPHICS 

PC-KEY DRAW (#344-345) A amatl CAQ system. 
Lots Of demonelration files. 

PC-PICTURE GRARHICe (#133) Drawing package 
ellows you to zoom, color, and afore pictures. 
PC-GRAPH (#413) Allows user to create graphics 
from PC—File report files. 

PRESENT (#471) ProlesaioneJ elide shows are a 
snap with lha advanced graphic features of tbia pro¬ 
gram, Includea a screen "capture". 

LANGUAGE 

CRASH (#19) Cheap assembler with tutorial. 

XLI3P (#149) Lisp language Interpreter. 

PROLOG B UNIFORTN (#417) Complete with editor 
and documentalion. 

EBIE (#393) Build and generale an expert system in 
a flash. 

P-BABIC (#351) BASICA work-B-hke for clones, etc. 
TINY PASCAL COMPILER BUILDER (#S40) Learn 
to create your own Pascal Compiler and language 
compilerysavlngs and inveatmenl portfolio. User 
friendiyi 

SCREENCOOE (#593) Build your screen sppllcs- 
lions and watch SCHEENCODE generslo the code 
for DBASE II end III, BASIC, and more, 

VISIBLE PASCAL COMPILER (#610) Watch your 
program step through Its routines as you learn to 
program it in PASCAL. 

EXTENDED BATCH LANGUAGE (#124) Makes the 
PC do manisl taeki you nevef thoughi possible 

MATH AND STATISTICS 
EPIBTAT (#58) StailBlicsl anaiysis of small lo 
rnedium-signed data samples. 

STAT-TOOLS (#509) (1 of 2) Do single size experi¬ 
ments. studenrizsd ranges, calculsia the size of aps- 
clfic sample sizes. 

5TAT-TOOL5 (#509) (2 ol 2) Do calculations thai 
raquira lha entry of original observations, exact ran- 
domlzBlfori testa, mean squares, ale. 

MUSIC 

PC-HU$ICIAN (#127) Compose music on your PC, 
savfi and piay again. 

PIANO MAN (#279) Play ydur keyboard like a pisho 

PRINTER UTILITIES 

SIDEWAYS (#285,4t1) Prints fexl sideways on an 
Epion primer. 

SETPRTR (#79) Sels up Epson printer from a menu, 
PRINTER UTfLITtES (#411| Smorgasboard ofuilN- 
lles and tools. 

EP50N PRINTER UTILITIES (#328) Spool, set up 
routines ell designed for Epson codes 
BANNER (#396) Make long bannefS with large lal- 
lera. inciudes MS-FQRTRAN source codes. 
WSMMXBO (#526) Allows Word Star lo print more 
ways than you imagined on an Epson^Compatible 


primer. Usefui for mathamatical and sclentif J 
notation. I 

SPREADSHEET TEMPLATES I 

FC-CALC (#199) Fabulous 123 work-a-like from ttJ 
author of ^Fiie. I 

LOTUS 1-2-3 TEMPLATES AND MACROS (#40a 
414) Why Spend hours writing your macros whal 
Ihsaa are roady made? Modify them yourself. I 

TEXT PROCESSING TOOLS I 

WORDSTAR AIDS (#375) Collectlor> of the meJ 
usefu I ulliitlea for the Wordstar user. I 

PC OUTLINE (#414) Creele and collapse and oul 
line. QfBBi for plans, essays, etc. I 

PC-STYLE (#506) Better than j^urhtghochool En J 
lish teacher! Analyzes your writing ability, | 

POLYGLOT A LETTEHFALL (#642) Two educel 
tlonal programa to match sentences, words, ani 
detin Itrona. QAS's. Typing tutor la great! I 

SIDE WRITER (#523) Print your text fllee sldewayJ 
Allows the 132 column barrier to be broken. GreJ 
fer large spread sh^s. I 

UTILITIES I 

GINACO (#68) Polished routines written Jn basic fcl 
any beginner or expert. Ws love if] I 

ULTRA-UTILITIES (#133, 245) ReCCver lOSi fileJ 
modify sectors, etc. Like Nortons, I 

SY5MENU (#250) Build e menu driven merru Sysl 
tern. Excellent for hard disks. I 

FC-DESKMATES (#405) Better then Sidekick anJ 
all ot tha resi of the memory residenl deskloJ 
utilities. 1 

ALIGN (#217) Disk Alignment tool. I 

TOP UTILITIES (#273) Ail of the mosi requeaieJ 
utllltiaa on one disk. 1 

NUHZAF (#294) Removes line numberafrom BASfd 
programs. I 

UNFflOTECT (#414) Various routines to disconned 
proiecflon schemes. 1 

PATCHES (#375) Make back up capias of some o 
the modi popular commercial programs with ihlJ 
colleclion. 

DOSMAHC (#495) Fabulous lask-switching end 
menuing utillly Ihnt allows several 
PC-TOOLS (#533) Lots of useful utitifieS with bolh 
EXE and "C" source code. BROWSE, DUMP 
MERGE. WCRO COUNT, RQFF, QHEP, etc. 
DBS-KAT (#537) Diskette cataloging system foj 
archival purposee. Database can hold up to 9.990 
diskettes and 15.000,000 filea. 

STILL RIVER SHELL (#*5l) An enhancerrwnt of ibJ 
PC-QOS working snvironmonl. Faster and uses KoJ 
Commands. 

PC-PROMPT (#555) The on-line mode makes this 
memory resident utility lops. Great for beginners 
and advanced users ellke. 

WORD PROCESSING 

FC-WRITE (#78) Our most popular full featured 
urord processor Ihat Is actualiy faster ihan Wordstar. 
DICTIONARY (#378) Dictionary lype spelllnr 
checker. 

PC TYPE (#455) Jim Button s contribution lo a full 
fledged word proceaior 

NEW YDRK WORD (#525. 520) Powerfui word pro- 
cesoor Ihel creates keystroke macros, spill screen 
editing, mail merge and more. Watch oulMlcfo-Sofll 

rnquiry 189 


ORDER FORM 

LONE STAR SOFTWARE, INC. 2100 Hwy. 360, Suite 1204, Grand Prairie, Texas 75050, (214) 647-1010 


No COD'S or Purchase Orders 
U.S. Funds Only 
Foreign Orders add $5.00 
to all Shipping/Handling 
We Warranty Aif Disks Against Defects 
in Dupfication 


I SHIP TO: 

I 


I 


CHARGE MY: 


I □ MASTEHCAHD □ VISA 

I 
I 


CARD NO._ 


f EXPIRATION DATE- 

I 

] SIGNATURE _ 

L__^__ 


TOTAL#, 


DISK DIRECTORY 
(EKplanation of all flies 5 programs) 


OTHER . 


X Ji6 = 
x$6 = 


SUBTOTAL 

TEXAS RESIDENTS ADD m% TAX 


SHIPPING AND HANDLING 

(1 @ .00 and 50C for each additionai disk) 


EHTER DISK NUMBERS DESIRED; 

_ _ _ 13__ 

_ _ _ 14__ 

__IB__ _ 

__19___ 


PLEASE ENCLOSE CHECK WITH ORDER 


ei9B6 Lone Star Software, inc. 


R 

21, 


10_ _ _ 

22 



23. 


12 . . _ 

24 




_t 







































































Inquiry 67 






Inquiry 276 


InquIiY 277 


*ower Contro 

110/220 AC by your IBM-PC 


MODULAR 
DATA ACQUISITION 


• For IBM & Compatibles 

• Flexible and Inexpensive 

• Money Back Guarantee 

• Free Technical 


Support 
Fast Defivery 
QUA TECH. INC. 

47B E. Exchange St. Akron OH 44304 
(216} 434-3154 TLX: 5101012726 


WAVEFORM 

SYNTHESIZER 


For IBM-PC/XT/AT and 
compatibles 

Generates user-definable signal 
Up to 2000 points per envelope 

$795.00 

QUA TECH, INC. 

47a E. Exchange St. Akron OH 44304 
(216) 434 3154 TLX: 5101012726 


© 


Communications B 


The boartjs allow you to Con¬ 
trol/Monitor high voltage AC/DC 
power lines with your IBM-PC/ 
XT/AT or compatible while pro¬ 
viding optical isolation. 


QUA TECH. INC. 

47a E. Exchange St. Akron OH 44304 


Inquiry 272 


Communications Board 


•For IBM-PC/AT/XT and * 

compatibles 

■ Dual RS 422/RS'485 interface 
• Differential drivers to 4000 ft. 


Fast Delivery 

QUA TECH. INC. 

478 E. Exchange SI. Akron OH 44304 

(216) 434-3154 TLX: 5101012726 


Inquiry 274 


For IBM-PC/XT/AT & 

Dual RS-232C interface 
Optional software supports 
COM1, COM2, COM3, COM4 
Jumper selectable interrupts 

Fast Delivery 


QUA TECH, INC. 

478 E. Exchange St. Akron OH 44304 
f216> 434-3154 TLX: 5101012726 


Inquiry 273 


72 Digitnl I/O 


PXB^721 

Parallel Expansion Board 

• For IBM-PC & Compatibles 

• 72 Digital I/O Lines 

• Simple Programming 

• Uses One Expansion Slot 

• Fast Delivery 

$195 


QUA TECH, INC. 

478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


InquiTy 275 ■ 


PCs L PERIPHERALS 


QUANTITY BUYERS ONLY 



TURBO XT CLONE 64K 

expandable to 640K, 135 vi/atts 
P/S. keyboard FDC, 360 K disk 
drive fully burned & tested. 


$399.00 


(3 Units Minimum) 


AT CLONE 10/6 MHz swit- 
chable, 80286 CPU, 1 MB 
board U.S. made, 200 watts 
P/S, AT style keyboard, burned 
& tested. 


$999.00 


(2 Units Minimijm) 


2400 Baud 

Modem .$189.00 (oty. omy) 

1200 Baud 

Modem . $ 85.00 (Oty. Only) 

360 KB 


Floppy Drive_$ 67.00 (oty. oniy) 

Color Graphics 

Card ... $ 49.00 (Qly. Only) 

Printer Cable_$ 3.59 (Oty. Only) 

XT Hard Disk 

Cable Set . $ 2.99 (oty. oniy) 

20 MB Hard Disk Sub- 

System . $359.00 (Oty. Only) 


All of above prk;es are C.O.D. cash only. 
Prices and availability subject to change 
without notice. 


(^CLONE FACTOR/ 

(415) 656-5404 ^ 
(213) 477-0447 
(714) 731-5727 
TWX: 5106003265 
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Discover The 
Dijference... 

2 FOH f LIFETHUE WARRANTY 

* Ferjormo Fice ecceeds AWSI specificatiians by G2 .5^ 

* Each 100% testedantt certified error free 

* £5% clipping leucl * Otwr 2 0 mil lion passes per Irack 

* Reinjorcett HuiiS * Tguek » f noil paperl steeues 

* W/P tabs and ID labels 


.38 


1.19 


SVi" -48 TPI QS-HD 98 TPI 

DS-00 IBM-AT CompaHble 

Simply top BnaDd-ATam^ Quality, made in 
the U-SA* by a leading manufaetiirer. Fac¬ 
tory polybagged in lots qf 25* 


f. America's 
Premium Qaalitii 
Color Diskettes 


TCENTECk 


nMELESSWARRAnTY 

Petformance exceeds AJSJS J. specifications bg flS% 
Eachdisk 100% tested andcertijied 
14 COLORS Jar data organifatiort 
Ftcgs.o/lO^tgoefcsIeeues.u^/ptoJjs.andlDlabeis 


SS-ttO 

.74 

1.39 

.64 


OTV. 10 BOXES OR 
100 DISKETTES 

5% Color. BOXED. 46 TPI 
3.5 Color, BOXED 
5% Color. BULK, 48 TPI 


DS^DO 

.98 

1.95 

.88 

1.92 

1.95 


1.30 3.5 - Color, BULK 

High DBosity. Color. 1 .Gmb, 

IBM AT Compatible .. 

Includtis Tfvfik sleeves, w p labs, ID labels 
^^Call lot excellefit prices on other CenTeebptoducla 


/America's No* I 
Name-Brand 
Diskettes 


ji 

LfFET/ME WARRAJVTT" 

High (1 uo I Efy a n d corisi5feat Ig reliable 
More rigid jockels 1 han eoer bejore 
SS’DO OTV, S Boxes PS-DD 

.74 S.25,48TPI. 99 

1.35 3.5,135 TPI..1.90 

DS-HD 96 TPI. IBM AT Compatible.1.95 

Call lot best M prices on head cleenlog sod dale cadridges- 



Nashua' 


AJfordable Quality 
fncredibie Value 
Best Prices Ever! 


LIFETIME WARRANTY 

Eactorg fresh in BOk£S oj 10 u?ii/i sleei/es, w/p 
tab. ID labels 

SS-DD OTV. 10 BOXES DS-DD 

.61 &,2S.48TPiboxof10 .65 

1.2S 15.135 TPI IM 

High DensityJBMPC-ATCom|>atibre t-SS 


BULK 


SPECIAL OF 
THE MONTH 

Made in 


UFETIME tWVRRAjVTY 
Exceeds AiVSf specj/lcttdofts 

Jnriudes Tgvek Sfeenes and ut/p tab MULTIPLES 
✓ yt4b Rings OF1DO 

100% tested and eedlfled 


5V4 DS-DD 


354 


ORDERING INFORMATION 


TERMS: Free use ot VISA. Mastercard, and American 
Express P.O. orders aocepled from recognljod corporations 
rated 3A2 Of better, government and schools 00 nai 30 SHIP- 
PtNG: Add $3.00 per 100 diskettes or fradtkjn thereof, add 
55.00 for COD orc^rs. 

PRICE PROMISE: We will betler any Power delivered price on 
the same products and quantities advertised aatlonaEly 


Toil FrwOrctorljna, 


WDfiTiainjn Liw 


1-800-233-2477 1-801-561-0092 


199 Ccttage Avenue 

L^&OlflDIJtGr 8^070 

Hours: Bam loSpm 

/ litAirSt IftC* [mta.time) 


420 BYTE* NOVEMBER J986 


TURBO PASCAL PROGRAMMERS 
Software Tools far REtglneers and Scientists 

IPC-TP-006 (574.95) General Science and 
Eng.ineerin|[ Tools - Over lOD of ibe most needed 
routines for use in Engineering and Science, [ncludes 
stalistics. [egression, eiigir^eering graphics (Henculcs 
compatible). Fourier analysis, solution of equations, neat and 
complex TTUith, RS-232 suppoti and much more. AU soucoc 
code provided 

IPC-TP-008 t$99.95} . MetraBytc Data Acriuisilion 
Tools - Turbo Pascal support for ihc Mctrabytc Dash-S, 
DftsH-lO, DDA435, CTM-OS, PlO-12, EXP-16 and DAC-Q2 
data acquisition bo^s. Ftoccdures btc also provided far 
real-time graphics, PID control, ihcrtnotciupltf lineariEation 
and FFTs. Menu-driven pro^ams allow you to start 
colleciing data inuncdiatcly with no programming. AU 
source provided. 

lPC-TP-017 C$74.95) - DOS, BIOS and MS Mouse 
Tools - Every DOS and BIOS rouline supported in DOS 
3.1 has been implemented Cover 170 reutines in all} in this 
pactage. Read/Write/Format dislcg, access ihe neal time 
clock, instail interrupti, check the status of the a primer ■ ail 
from within your ^ogram. Special Bonus: Microsoft 
Mouse Tools now included. 

To order: Call (617) 444-7721 Off wrilc Quinn-Cititis, 49 
Highland Avc,, Needham, MA 02194. Masteicard, Visa, 
Company PO^. Personal checks, and; COD orders accepted 
Add S5 to prices above for shipping outside of North 
Anunka. 


Inquiry 280 



BAR CODES 

MADE EASY 


TM 


PERCON® E-Z-READER 

NO SOFTWARE CHANGES with PCI 
XT/AT. AT&T 6300/7300, TeieVicfeo 905/ 
955 keyboard, mufti-ciser RS 232 inter¬ 
faces • Aiito-recognition of codes * 
Free phone support * 2 year warranty 
• Bar code printing software avaiJabfe. 

Details or questions? Can us. 


P E R G O H 


2190 W. nth Ave. 
Eugene, OR 97402 
503/344-1189 


HELP IS HERE 111 

Quit wearing out the pages of your software 
manualsl Mainframe and Mini users quit years 
ago. Now they use on-line HELP — so why not 
step up and sea what you've been missing? With 
mNrroHELP you can have on-line access to the 
description and syntax for all your DOS com- 
rnends and special programs. Novice DOS users 
find It a real aid In becoming ferniliar with DOS 
commands. Experts enjoy the increased produc¬ 
tivity of having command iniofinaticjn on-line. 

‘ DOS 2^ and 3.x libraries supplied. 

• Disk 5pac;e requJnements reduced using 
Huffman compression algorithm. 

• A utlfity for adding new subjects to the llhraryor 
for generating new libraries is provided. 

• Complete source code to tbe access routines 
enable users to write programs that can access 
any library generated by mircoHELP. Great 
for program messages. 

• Requires MSP03 or PCDOS 2.1 or later and 
256k memory. Hard disk desirable but not 
required, 

ONLY $60-00 Checks and COD 

VITAL SYSTEMS 

P.O. Box 61738 * Palm Bay, FL 32906 
(305) 723-1808 

TRADEMARKS: m^HELP (VITAL SYSTEMS), 
PCDOS (IBM), MSOOS [MICROSOFT} 


Inquiry 364 


64K ■ 128K ■ 256K 

DRAMS 


E [P> [R <0> [M] @ 
80287-10 ■ 80287-8 m 80287-3 
8087-3»80a7-2«B0a7-1 

4416 ■ 4464 
V-20 ■ V-30 
B I T T N e R 



6L6CTRON1CS 


(7141 497-6200 

CALL NOW FDR FREE CATALOG 


Inquiry 44 


Source Management 

from — 


The Seidl Make UtiBty is a power- 
fui product generation utility. When 
changes are made to source files, SMK 
executes the miniinum set of commands 
needed to rebuild the product SMK is 
loaded with features and performance 
you won’t find in other Malces. $99,95 

The Seidl Version Manager is a 

set of tools and a full-screen, menu driven 
shell, that togeiher fonn a state-of-the-art 
version control system. SVM maintains a 
complete revision history, speeds the 
edit-compile-test cycle, recon stnicis pro¬ 
duct versions automatically, and much 
more. $299.95 Only $379.00 w/SMK, 

Dealer Inquires Invited. 

M/C, VISA, C.O.D-, accepted. 

SEIDL COMPUTER ENGINEERING 


3106 miltoii Drive, Am Afbcr, MI 48103 (30)662-8096 


Inquiry 29S 


Flow Charting IP 

FAST. SIMPLE. SPEaRC 

how build, update and print piccess flow 
and onganizdtionat dibits 
easily, confidently. 

* Readjust chart ImnDedl- 
alely alter addttkHi or deletion 

• Travel qukkjy across a 120 
Of 200-column screen 

» Move a single chatoctef or 
half a chart - Instsntly. 

Pttsenjt the true, current picture, CJse 
How Charting 11 on your 1SM*-PC 
compatible system. General Motors., 

Sechtel, Tcuche Ross, Fairchild and 
500 other major (JS corporations use it 

1-800/672-3470. ejcL 897 Oifif. 
1-800/538-8157 ext 897 Nabonal 
40B/629-5044 IntematJonGl 


PATTON & PAHON 

340 LassenparH Cbde 

San Jose. CA 95136 

IBM Is a registered trad€ 

Business Machine Corp 



Inquiry 250 
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NEW LOW PRICES 


NEW LOW PRICES I 


H : 

T 

I 

7' 


COMPUTER 

PRODUCTS. 

Inc. 

ORDER TOLL FREE 

(800) 

538-8800 

iCALFORNIA RESIDENTS) 

(800) 

848-8008 


RAMS 


STATIC 


UL ^ 

.93 

19 \ms 1.^ 
6119 F l5Cits 1.1S 
611BLF mn t.« 
13Z mns 19M 
6134 ? 150ib 3.36 

6134LF ISCns 3.46 
6134LF icons 12.46 


DYNAMIC 

4116 2Uns 
4116 130ns 

4164 200ns 
4164 130ns 

41121 iSOiiS i 

41253 160ns ; 

41253 120ns i 

4415 iSOiQ i 

4464 150ns ( 


EPROMS 




74LS00 



74151 DO 

14 

745125 

38 

7*ism 

.46 

7415D1 

14 

7415123 

.33 

745236 

.36 

741502 

14 

7415132 

36 

745273 

710 

74L503 

14 

745133 

46 

745275 

1.96 

741S04 

.14 

7415133 

36 

745279 

36 

741505 

.13 

7415137 

96 

745290 

116 

741508 

.13 

7415136 

36 

745263 

56 

741509 

.13 

74L5139 

36 

745290 

16 

741510 

14 

74L5146 

86 

745293 

76 

74L511 

.13 

7415147 

86 

745295 

.36 

74L512 

,13 

7415143 

86 

745296 

j36 

74L513 

.33 

7415151 

33 

745299 

1.43 

74L5U 

.24 

74LS153 

36 

745323 

240 

74L51S 

.24 

74L5134 

1.43 

745324 

ue 

74L520 

.13 

7415135 

.46 

745352 

1.24 

74LS21 

20 

74L5156 

.43 

745353 

1.13 

74LS22 

20 

74L5157 

34 

745363 

1.23 

74LS26 

.20 

74LS150 

28 

745364 

183 

74LS27 

.20 

74L51B0 

23 

745365 

33 

741529 

.24 

7415131 

.36 

745363 

.38 

74LS30 

16 

74L5132 

46 

745367 

36 

74L532 

16 

74LS133 

,36 

745363 

.36 

74LS33 

.26 

74LS164 

.46 

745373 

,76 

741537 

54 

7415135 

34 

745374 

.76 

741536 

.24 

7415163 

86 

745377 

.76 

741640 

16 

7415166 

94 

745373 

1.12 

74LS42 

36 

745169 

.94 

745385 

1A4 

74LS47 

56 

745170 

.34 

745386 

.42 

74L543 

66 

745173 

46 

745390 

106 

741549 

66 

745174 

.36 

745393 

76 

74L551 

16 

745175 

36 

745395 

1.06 

741534 

16 

745181 

1.46 

745399 

1.06 

741535 

JO 

745109 

333 

745424 

2.06 

741563 

.66 

745190 

.46 

745447 

m 

741573 

26 

745191 

.46 

745490 

1.46 

741574 

22 

745192 

.66 

745624 

192 

741575 

J6 

745193 

66 

745B40 

.93 

741573 

n 

745194 

.56 

74LS343 

.96 

741578 

33 

745195 

56 

745363 

146 

741533 

43 

745196 

56 

745369 

1.26 

741535 

.43 

745197 

56 

745670 

86 

741536 

,20 : 

745221 

.56 

745674 

956 

74L590 

.33 

745240 

63 

745682 

314 

741591 

33 

745241 

66 

745683 

2.03 

741592 

43 

745242 

63 

745684 

256 

74LS93 

.33 

745243 

.36 

745685 

236 

741595 

.46 

745244 

56 

745668 

186 

74L596 

,46 

74 5245 

63 

745695 

2.06 

74L5107 

,32 1 

745247 

63 

745783 

21.96 

74L5100 

.34 

745246 

.33 

61593 

1.36 

74L5112 

.26 

745249 

.93 

61593 

1.36 

74L5113 

.32 

745231 

.46 

61597 

1.36 

7415114 

32 

745253 

46 

81593 

1.33 

7415122 

.44 

745257 

.36 



7415123 

46 

745253 

.46 

2S52S21 

248 

7415124 2.30 

745259 

tie 

2552569 

2.48 


IjT 






16 

4S0ra 

2.95 

2732 A 

ism 

2.49 

32 

350na 

3.75 

2764 

450ns 

159 

03 

450tB 

2l95 

2764 

250n« 

2.39 

16-5 

490ns 

129 

27126 

250na 

2.69 

13 

4S0ii$ 

189 

27256 

250n3 

399 

13-1 

350n« 

235 

27512 

250n» 

2999 

32 

450I1S 

109 

MC68734 

450fit 

1599 

32 A-a 200ns 

309 

UC6e736 

ssons 

1699 


8088/8086 
Up Grade 

V-20 5Mhz 9.95 
V-20 8Mhz 12.95 
V-30 8Mhz 18.95 

IP-25 Solder Cup 


l^ale. Female^ Hoods.99t 

IV ERASEI^ 

1UV-T8/1 .»«,J5 

ECONOMY MQd«l 


8000 


Aoai 
aoas ... 
&m ... 

ADaOA .. 

Adas 

aoa3A-2 

ao86 .. 

aoa7*3 
a087-2 
aoaa... 
Bm . 


4.95 
1.4S 
1.99 
2.B9 
2.35 
4.39 
739 

13936 

159195 

5.95 
39.95 


8100 


1131 .. 

6155 . . 

615S-2 . 

6156 . 

6169 ... 

6133-2 . 26J9 


m 

2J9 

3Ja« 

239 

2339 


3200 


Eraaea IS EPROMS In 2D mlnutai 
PlamUc Encldaure 


8202 
6203 . 
tm 
1212 .. 
8214 . 
6216 . 
6224 .. 
3226 
8223 . 
8237 . 
3237-3 
8233 . 
3243 .. 
3250 
3231 .. 
6251A. 
J253 


81)136-3 

80131 . 



Build An 
IBM PC XT I 


—I—I 


^$532 


Compatible Computer 

Motherboard .. $119 

with Bios 

150w Power Supply .. $69 

1/2 Height Disk Drive, 

Floppy Controller Cart 

Case Flip-Top.. 

,5150 Keyboard. 

Monochrome Card 
Monochrome Monitor... 

IBM PC XT Compatible $532 


EGA Card... $229 

Turbo MothCT Board,,,.,.. $169 

Mono Graphics Card.J$79 

Memory Card,.,,....$59 

Mullifuncion Card..,_....S79 

Floppy Multi i/o Card _....$79 

Color Graphics Card.$69 

j 1200b Modem Card....„,„$139 

Teac55B(ForIBM).$99 

Fujitsu DS/DD (for IBM)„.,$89 
Joystick..S29 

Mac Upgrade 

|r 



am (contlniwd) 

0253*3 . . 179 

8233 . 1,59 

8235-3 . 1,79 

0237 . 1.99 

0237-5 . 2.29 

3259 . 1.69 

B259-5 . 1.99 

0271 .. 43 JS 

3272 . 4 79 

3274 . 4.79 

3273 . 24.99 

3279 . 2J29 

3279-5 . 2.79 

3292 . 3.79 

3283 . 3.79 

3294 . 2 79 

3236 . 3.79 

1237 . 3.79 

3238 . 4.79 

6289 . 19J9 

6292. 12.90 

8300 

6303 . 1.79 

6304 . 1.79 

9307 . 1.79 

6300 . 1.79 

8310 . 229 

6311 .. 2^9 

8700 

1741 . 6.39 

6743 . 6.99 

6749 . 9.B9 

8735 . 16.69 

80000 


128K To 512K 

Consists of: 

(16) 41256, 150ns 
(1) 74F253 

(17) 16-Pin Sockets 

[Capacitors And Resistors! 


4t.H 

4tMi 


r APPLE 1 

[Accessories J 

Parallel Card.. 

$49 

Super Serial Card. 

99 

80-col Card 11+. 

149 

80-col Card He 64K.., 

69 

Z80 Card. 

69^ 

16K Card. 

39 

Cooling Fan.«.. 

39 

Disk Drive (fuU)„. 

139 

Disk Drive (half). 

129, 

Controller Card.. 

49 

Joystick...... 

29 


SSOO 


6302 . 
6504 . 
6MS 
6507 . 
6526 
6522 
6532 
6545 . 
6551 


8500 

6500 A 

1.99 6S02A. 2.49 

679 662dA. 2.49 

a.79 6522A. 4.99 

9,79 6532A. 939 

1.59 6545A. 619 

3.99 6551A. 6.99 

439 6900 B 

5.39 65928. 5.99 

8800 


1 MHz 


6800 . 

169 

6802 

4J89 

6803 . 

9.69 

6808 . 

4.89 

e809E . 

5^ 

6809 . 

5.89 

6810 ,, 

169 

6820 . . 

2.69 

6821 . 

1.69 

8620 . 

13.89 

6840 .. . 

599 

8843 . 

1B.89 

6844 . 

1969 

68*5 .. 

4.69 

68*7. 

1069 

6850 .. 

1.69 

6852 . - 

4,59 

6860 

7.89 

6862 . 

10.89 

6575 

689 

6880 . 

1.49 

6883 . 

21.89 

Z-l 

Z-80 

2B0-CPU . 

.99 

ZBO-CTC. 

1.49 

ZBO-OAfll. 

3.89 

Z80-0WA. 

3.89 

Z80'PIO . 

159 

zeo-sio /0 . 

359 

zeo-sio /1 . 

3.89 

ZBO-SlO/2 .. 

389 

ZBO-SIO/9. 

3.89 

Z-BO A 

Z80A-CPU. 

149 

ZBOA-CTC. 

1.69 

ZBQA-DAfTT 

489 


68 BOO 
2 MHz 


68000 .. 

4,69 

58802 

5.69 

68809 

6 69 

68809E 

6 99 

68810 

299 

68821 

3 89 

68B4Q 

14 89 

5B845 

689 

68850 

. 2 89 


88000 


68000-8 . 

969 

68047 . 

12.89 

68488 . 

1489 

68652 . 

14.89 

68661 . 

6.89 

68764 . 

15.19 

68766 . 

16.89 

80 

ZnBOA (continued) 

Z80A-DMA . 

4.89 

Z60A-PI0. 

1.79 

ZOOA'SiO/d . 

4.89 

zaOA-SlO/1 ... 

4.89 

zaoA-sio/2. .. 

4.89 

Z80A-SiO/9 . .. 

4.89 

Z^SOB 

Z60B-CP0 . 

3.59 

Z80aCTC. 

3.69 

Z80B-f)0 

359 

280EH)ART .... 

1059 

2808 $10/0 . 

10.69 

280 $10/2 . 

10.69 


POWER SUPPLY 

(Switching) 

+l» a.4 Amp 

—izv 0.3 omp 1 n n I 

+ 51 5.5lltiip IB.Sit. 


1986 

- THE 1C MASTER - 

Your ticket to fast and easy 
1C selections 


*119. 


00 


'HIOtNTIIll, imf It APflE III*' and 114-“ an 
TrademarKs of IPFLE COiPUTEI. 11C. 
a Tradftmarti of I61 CClFMJirill. 


HOURS; Mon-Fri. 7:30 to 5:00 
VISIT OUR RETAIL STORE 
2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
(408) 988-0697 

ALL MERCHANDISE IS 

100% GUARANTEED 

□ oKa 


NEW LOW PRICES ! 


NEW LOW PRICES ! 


Inquiry 114 


NOVEMBER 1986 ‘BYTE 421 
































































































































































P.C. Computer Brokers Inc. 


The Place To Buy Your 
Epson Pri nters 

LX-86 

List •349“ 


AF^ RELEASE 


KEYSWAP 4.0 


KEYSWAP DliminateH repetitiva 
and rDducfiB data enx^ 


Over 40 licW fcaturBa 
Bxcciita DoS commaad« thni Windows 
Automatically ctll and lUStB Bcrccn text 
Create custom windows tor : 

tutorial a, help acreeaSk demo# i| menus 
OtKanixe your macros into HtOUpS by ritnction 
On-line multJ page macro editor 
detailed On-line HEI-P 
Keyboard aeevrlty lock 
Speed control and pause features 
Totally rewritten U*er*a Manual fttuieJr start) 
And much more 


*995” 


*369^ 


179.95 + MCAVTSA. PO, COC, CK 


Call or write tor mom Info. (617) 663-0956 
Rfekerdaia. Inc., PD Box 99B. Uelroae, MA 03176 

■JtEiiitcrcd trnlEruFh laMCftr^ 


Inquiry 99 


Inquiry 286 


LQ-IOOO 

Lfet*1G95” 

■719”, 


COLOR 

VT220 $150 


,merican 

Semiconductor 


*plus your PC, XT, AT, or compatible 
ZSTEMpC'VT220 Smart Tennfrial Emulator 
Double hfigh/doub4e wkje characters 
Fun line graphics. Smooth Sciolling 
2^way me transfers inct. XMODEM 8 KERMIT 
Full keytxiard softkeys/MACROS. DOB access 
Data rales Id 38.4 KB. High throughput 
CGA, Hercules, MDA, & EGA support 
8-bit mode, downloadable foots, 
user defined keys, full national/multi national modes 
ISO and attribute mapped color 
ZSTEMpc-VT220 Si50- 4010/4014 cplion S9B 
Also available VT220 Style replacament keyboard 
ZSTBMpc-VTiOO S99 - Choice of Ihe U S. A/F 
30 day money back guarantee. MC/VISA 

KEA SYSTEMS LTD. 

#412 -2150 W. Broadway 
Vlartcouuer, B C. CAHADA VSK 410 
Support (604} 732-7411 
TELEX 04-352848 VCR 

Order Toll Free (800) 663 8702 


Call Toll FREE 

1-aOU45-145S 

THE MOST ESSENTIAL €AI10 

FOR THE EOUITYI 

[ I I-■! . 1 -■■ * Abie to bring 

fyP themocher 

bGGRjlD512K 

other cartb 
«5aveupto 
$7o.oa 

*3vearw9T9ty 


41256K-150.2.30 V-20 

41256K Z00 1 90 FLOPPY DDi'DS 

XT a AT ADD ON CARDS 
For AT, XT Compaq, & Corona: 

tnnn Hi Speed 

20MB Hard Drive *259 RLL KiT. 


Inquiry 3S4 


Inquiry 27 


HI-80 •369” 


DYNAMIC RAMS 


RS-232 to RS-422A 
CONVERTER Jim 


\ 41256 
41256 
U41256 
4164 
(^4164 
4464 


120ns 

150ns 

120ns 


• 1089 “' 


150 ns 


DX-35 •650"" 


eSopipHti Tniimfi Qiu ind RBcaui Oih ilimlt. 

■ Mill 2i pin conattiter tor RS-Z37C ind lamilt U pin 
HfinttitOf lor n3-432A. jAvillBhlB Hitt rtwinsd cunn. 

«t hhcIiI onhf]. enaqulnt 12 Votti QC il lOD na. 

MhUbI Z32P$ PMrar Supply inllibli @114.9$. 

*Fily dstarlMil ki «ir lal*tl ^rtilBg, 

ORDER NDWf Model 422C0N $49.95 
Ofitjonai power supply SI 4.95. Cash orders 
shipped postpaid. IL Res. add 614% sales tax. 
Visa and MasterCard accepted. Satisfaction 
Guaranteed, FREE fully illustrated newly re¬ 
vised catalog of interface & lesting equipment 
Phone: 816-434-0846 


lapflocessons 

»«7-2 emHz 
>047^3 5niKL 
PDai7-3 6tviHf 
90297.4 emhl 
V.M 0mHz 
V.4U BiriMz 
a^ATlC RAMS 
I BgMLP-IB nSQrg 


BE. PROMS 
27CZ5C 2 

27258 2 

27129 ; 

J7C*I 3 

2704 2 

2732A 2 


Prtoes Subject to Change Without Notice 

3SM To ^2.9% For 

l-2_l UsaafVffla.M/C 
& Choca Add 5% For Use of Discover & Amen ^ 

TTiBMth-kBBjIfaGoiBl For Mill Ordw-OipL Only 


I635e Vkiley Blvd . Cny ol Industry, CA 91746 
Ptions: 61&3B9-26a6 (Mpn-Frl « 0-6) 

onnen toll free 

(800) 892^889 • (800) 882.^181 

OutifKlv C^liFr^rnid tis4Q C3lHorr«a 

CALL FOR CURHEriT PRICES & VOLUME DtSCOUNTS 

Prvg Shq^nn rgf Cash * MaslarC^rdJVlSA vld mnri 
Pr«fll are lljtq*c.1 Id ch^an^a. UimrmFh onler (IDlDD 
CdliBerhle thuBt ids 5.5^ ulei m 

Srilp^Hnfl & Hinffluifi UPSCnxjik] I5.n>. UPSAir37jOiljiPl0ET 1 Ri.| 
ALL M6HCHARDISE JS IOOVd GUAIIANTEED. 


P.C. Computer Brokers Inc. 
3879 East laOthAve. 
Thornton, CO 80233 
(303)45a«727 


422 BYTE- NOVEMBER 1966 


inquiry 35 


Inquiry 157 


TO ORDER TOLL FREE CALL 

1-800^237^5758, EXT. 819 

■g" Inalde Florida Tichnicar Lino 

813-961-9444 1-613-961-5584 W 
16520 N, Florida Ave., Lutz, Florida 33549 
Add 3.2% for VISA/MC purchasss. 


B &n electrnnics 

■■1 nn*WUFACTURING COMRANV 

1500W BOYCE, OTTAWA, IL 61350 


P.C. MEMORY HOTLINE 

Leader in Whotesale Pricing 

M SEAGATE, TANDON, OKI, AMDEK, I 

TEXAN AND MORE 


10MB Hanl Dtiw HH .. 

...S265 

w^CormcHer..... 

...$345 

aOMB Hard Drive HH .. 

...$349 

wContfolier.... 

...$459 

50MB HanJ Drive HH ... 

..$629 

wContnoHer... 

...$819 

Floppy Drives HH. . 

$66/99 

Controllflrs ..... 

.,. .€^1 

Mornter 12" Cdoi 640x200 .. 

...$249 

MBoitor 12" Colof 04Ox4QD.. 

...$319 

PdntBr Daisy WheH 22 cps. . . 

...$199 

Prinier Daisy Wheel 40 cps ..... 

.. $299 

4MB Menipofy Expansion Card .. 

...1199 

Modem 1200 Hayes Compatible . 

$99 

Color Graphics Card. 

B9 

Dl^ Head Cleaning Kit . 

...$1.49 

Please Call for Volume Discount 

1-818 376 1440 









































































DISK/RIBBON UIRR 


NOW ALL BULK DISKS CAN BE BOXED AT NO EXTRA CHARGE 


5-25" DISKS (Minimum 30) 

ss/dd 
ds'dd 
ds dd r 
ds^dd I 
ds. dd ' 
ds/dd ^ 
ds/qd \ 
ds/qd ^ 
ds/qd ^ 
ds/dd ' 


f nolchiess 
f fNppy 

; 10 hard sector 
■ 16 dard sector 
t 96 tpi 

t 96 tpi 10 hard sector 
f 96 Ipi 16 hard sector 
1 1 2mp for AT 


BULK OR BOXED 

A4 

.49 

.59 

.59 

.69 

.69 

.79 

-99 

.99 

1.49 


RIBBONS (Mini m u m 3 ) Call if you ri Is not listed 

NEC Pinwriter P1/P2 

4.99 

Apple Image writer T II, Prownier 

2.39 

Okidata 82/83/92/93/801 

.99 

Apple Imagewnter MuJlicolor 

11.99 

Okidata 84/94 

2.19 

Commodore MRS 801 

3,99 

Okidata 182/192 

3,99 

Diabio Hytype II 

2.99 

Panasonic KXP 1090.91.92 

6.29 

1 Epson LQ 800 

6.99 

Radio Shack LP. VI. vm 

2.99 

Epson LQ 100Q 

9.99 

Radro Shack LPVK 

3.99 

Epson LQP 1500. Epson LX 60 

2.99 

Star Gamins 10X/15X 

.99 

Epson MX/FX/RX 100/185 

3.19 

Star Radix 10 

4.49 

Epson MX^FX/RX 70/80/85 

2,39 

Star Radix 15 

5,49 

IBM Proprinter 

3,99 

Toshiba P 1350 

2.99 


BULK OR BOXED 


.59 

.69 


5.25' COLOR DISKS 

ds/dd color pack 
assortment A, B. or C t 
ds/dd color pack 
assortment A flippy t 

t Color pock ««»>rlFn 9 nl: A: retJ, orange, yoHoWt 
blue, green. 

t Col Of pack aasorlment B: maroon, brown, dark 
blue, silver, gold. 

t Color pack assortment Ct p\nk, med. blue, beige, 
white, light grey. 

t All colors are available separately, except tlippys. 


FREE BONUS OFFER 

TDun 

CHOICE 

IF VOU ORDER 

tou GET 

VALUE 

100 DISKS 

S DISKS PUBLJC DOMAIN 
SOFTWARE FOR IBM/MAC 
on APPLE 

OR 

S14,95 

100 DISKS 

HEAD CLEANING DISK 

$12.99 

ISO DISKS 

DISK ORGANIZER 
(Holcfs ever 20 disks, disk fife, 
etc.) 

$19.98 

200 DISKS 

PRINTER STAND 

$29.99 


3,5" DISKETTES 

BULK OR BOXEO 

ss/dd-Blue/Beige or Grey 

1.39 

ds/dd-Blue/Beige or Grey 

1.59 

ds/dd color pack A 

1.69 

8" DISKS 

BULK on BOXED 

ss/dd soft sector 

1.49 

ds/dd soft sector 

1.69 

ss/dd color pack, asst. At 

1.69 

ds/dd color pack asst. At 

1.89 


FREE TVVEC SLEEVES. HUB RINGS, WRITE PROTECTS AND ID LABELS — 10 MIL JACKETS 

MAGNETIC TAPE — DISK PACKS AND CARTRIDGES — BEST PRICES — CALL 

QUALITY & SERVICE OUR #1 PRIORITY — BUY DIRECT — NO MIDDLE MAN — NO MUMBO JUMBO 

ALL ITEMS IN STOCK ALL THE TIME — SAME DAY SHIPPING — DISKS MADE IN THE U.S.A. — 70% CLIPPING 


PUBLIC DOMAIN SOFTWARE — IBM COMPATIBLE — ONLY $2.99 (MINIMUM 5) 


3408) Still River Shell v. 1.33: Run DOS com' 
mands fram a menu 

223) InsuHs; Generate random in&utts on screen 

for the unsuspecting PC user 

1501) Chasm: Cheap Assembler 

302) Q*Modem version 2.87: Fast modem 

software. 

402) Unprotect Protected Programs 

Disk: This disk gives you tips 

401) 8086, 6087, 6088 disassembler, 

201) JetSet Flight Simulator: Turrt your FC 
into the pilot s cockpit 

101) PC*Write: Fuji screen word processor 
109) Galaxy: Ttus word processor rs command 
cumpafibk with WordStar, but also otters puli' down 
menus lor (he lorgetiul or the novice 
308) ProCOM whh random redial capabilities. 
'Hackers love this onei 


2808) PC'Outline version 1.08: Outline your 
papers, tp-da lists, ideas, or straiegies Has an 
optional mem my resident mode. 

113-114) New York Word: a very powerful 
word processor ibai has too many features to lisi 
237) Hack: A display ortented Dungeon and Drag¬ 
ons adventure game. This program was ported Irom a 
UNIX system and requires 256K RAM 
243) PinbalL This disk has three games which 
have been created using the program "Pinball Con- 
slruclion Set' by Bill Budge. 

3425) MSDOS CPM/80 conversion. This 
program allows you lo transfer data between various 
CPVM and MS DOS formats 
3422) CTRALT: This RAM resident utility is a 
must! Too many features to list here! 


and many more! 


THE “CARETAKERS”^- 

10 disk library case 3.5" or 5.25" 

10 disk library case 0” 

40 disk storage case 3.50" w/lock 
50 disk storage case 5.25" w/!ock 
100 disk storage case 5,25" w/lock 

ACCESSORIES 

Drive head cleaning disk 
3.5/5.25/8" 

Tyvec sleeves white — 100 pk. 
Tyvec sleeves color — 100 pk. 

ID labets/write protect -100 pk. 
Disk mailer box {3/5-25") — 10 pk. 
Disk mailer box {3/8") — 10 pk. 
Disk organizer 
Printer stand 


.99 

2.49 

7,99 

7.99 

9.99 


12.99 

5.99 

8.99 

1.99 

8.99 

9.99 

19.99 

29.99 


Liiehme warranty on disks. Satisfaction guaranteod or money refunded within 30 days. Disks 
packaged in 10's — Minimum 30 disks. Checks (allow 10 days lo clear), money orders, Master¬ 
Card, Visa, American Express. C.O.D. (add S1.00), Purchase orders accepted from qualified 
public institutions, government agencies and well-rated companies, net 30 days. California 
residents add 8°:'^. For inlormallon, cal) (618) 842-9988. Call for free catalog. 


800-992-1992 OMf jj 

NATIONAL TODAV 


PRIVATE DEALER LABEL 
AVAILABLE AT 
NO EXTRA CHARGE 


800-992-1993 

OlUiORNin 


Over 200 

Special Formats lor 
5V*" and 8" 
from SI .99 (Call) 


U.S/DISK, INC. 


Hours Mon, - Sat. 
8:30 am - 4:30 pm 
511 -104 Encinitas Blvd, 
Encinitas, CA 92024 


Inquiry 358 
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FREE SOFTWARE 
FROM MICROPRO 


•Thousands of FREE public 
domain software available 

• COM PAT disk utility for over 50 
CP/M formats-only $39 

• Professional accounting soft¬ 
ware available 

• 20 meg hardrive optional 

^399 

SfMClal pricing for printers 


EDUCATIONAL 

DISCOUNTS 


For our catalog 
with complete 

_details and prices, 

MICRO ;r.” “ 

CTl jl_II_11 S/" Org«ntzAtlon, tne. 

*—-!-*— * 4909 Slockdale Hwy.. 

Oi=iGAJMlZ ATOM INMi: 

Bakersfield. CA 93309 

15% Restocking on 
Returned Orders 

Visa & M.C. Accepted 


805 / 393-2247 


g SANYO 

the 

giveaway. 


MBC 1200 


424 BYTE- NOVEMBER 1986 




To Ord«r: Wrfli* or cali Tipjf Direct, Inc. Vlisa/MC iir 
Muni-y Onfcrt Shipping within 48 hrs, via LIPS 

OHem^gaPULL UNPol 
Swltrhe!^. Cables. Si Accesscirlei 


P.O. Bom eSO, 

Smm FmiclHiD^CA 941tl-0«9l) 






BVr«2lD 


Inquiry 343 


ONE COMPUTER & 
TWO PRINTERS? 


MfKiel nvw 


On* PvniUvl Plug In .. .Two PIubi QhI! 

C[iinn<M:l nny SinndnTd CerUtrmiirt Pilriillel Cdbk- illrectiv 
thi- .wlieh, Twi) 3*4' rjthle^ (inrliidedlatlAchlo each prinlrr. 


Slntplv Cell l*S00-TO-ASK-USJ &iin-!ipinPST 
S0e-S62^75ST 
(CA 415/5* 7-40«7> 


30D«y 
Moneveub 
GiurtMlM 


$lop nuflslBS 
& l!lnfrl«eg1ii*Bl 
nu* v<*UF choice t*f TWO 

priFtCrr^ ftiiiM ONF. 
|ui.ia11t'U-nb9e with rlie 
blmpitr (Ikk nl n ^Ith. 


$ 91.00 

Single Board Computer 


6flOD MPU. seriol E/O. paroliei i/O. RAM, 
£PftOM, 44-p(n 4,3 ■ 6.5 PCB 
EXPANSION MQDUlfS: RAM, EPROM. CMOS 
RAM/bottery, analog l/Q, serial I/O, 
poralfef f/O, counter/tfmer, IEEE4eB, 

EPROM programmer, floppy disks, 
cosselte. breadboard, keyboard/display. 

Wintek Cof p 

KTI W I K T I? ir 

KAM tl I n I Ma Ik Lar<]V9t1o, iN 479Q4 

^_ M7-74SMSa 


Inquiry 376 


PC-WRITER^" 




« as 

OK-WRITEfTOkidata 
S99 with many of above 

O RAINBOW TECHNOiOGWS INC 

t7S7l-E Skypirtt Circle, Irvine, CA §2714 
(714} 261 0221 Telex 316071 

UK Distributer: X-OATA(0753) 72331 


IBM PC GRAPHICS 
& 

LETTER QUALITY 

Ennahcement for 
Okldata MLS2A/S3A 
Dot Matrix Fririten 


r Plug in module tesilv install's in 
V Draft (1 ?G cpsi & Let ter Quaiii; 

• Elite character phtch 
a Front oentl access to 

• Emulation of IBM PC 

■ Superscripts f subscripts 

■ Foreign ' —* * * 


lallJe^A 


T P^tt 


itar 

P*} 


printer 


Inquiry 265 


NO SHIPPING CHARGES 
ORDER TOLL-FREE 8D0-824-3432 

in C 4 lilHnii (t18|34l SB33 

DRfVES 

V? Ht Compatible BS.OT 

Tandon 100-2 99. §9 

Tandon 100-4 (96 Ipi) 129,99 

SYSTEMS 

PC/XT Compatible 499.99 

■ 640K on MoiherboarP # Slicte-in Case 

• 1 HT Roppy • 135 Watl PowBf Supi^y 

* Mono Card w/Printer Pori *5150 Type Keytoarcl 

^ FCC APPROVED 4- 

We carry a complete line of elec¬ 
tronic components. Call or write 
for our free catalog! 


NICORN ELECTRONICS 

laaiOCnwtgjf A>« IJntlB lI Chfltmwffi CA 91311 


Inquiry 359 


TERMINAL 

EMULATION 


Softerm PC emulates over 3Q 
popular terminals including the: 
•DEC VT102,VT220 

• Data General D200, D410 
•IBM 3101-20 (block mode) 

• Hewlett-Packard 2622A 

• Honeywell VIP7801, V1P7803 
Guaranteed Compatibili^ 

Call for free product brief! 

$195 MC-VISA-COD 
Forth© IBM PC/XT/AT, DG, NEC, 
Wang, Tl, Gridcase^ Tandy, Zenith 



7899 Lexington Dr., Ste 210 
Colorado Springs, CO 80918 
1 -800-225-8590/(303) 593-9540 


Inquiry 306 


PC Cempalible 

CASH DRAWERS 



M-S CASH DRAWER 

10711 Flower St., Stanton, CA 90680 

(800) 544-1749 

In California call: 

(714) 821-1133 

Inquiry 194 



































PROVEN 
SUPERIOR 
TO IBM XT 



fpB 






I 






1 5 V 


FROM THE AGP 
CIRCUIT SELLER 

Advanced 286 ^1395°*^ 

Advanced PC/XT ®549“° 7^^ 

^3 


V HARDWARE 

Smarim&dem 12006. 


Advanced PC/XT 

• FCC/UL Approved 

• IBM PC/XT^- Compatib^e 

• (1) 360K Floppy 

• 256K ExpandabJe to 640K 

• Serial, Parallef, LCD 

• RGB Color Graphics 

• Composite Video 

• Mouse & Keyboard 

• 10Mb Hard Disk (Add *300®'^) 


HARDWARE 

Largest Selectlonl 



ssaoo 
SSlCIO 
, 14900 
. 149.00 
79.00 
. 11900 
7BlOO 
229jOO 
99.00 
og.OQ 
. 1I9.D0 
59.00 
3900 
49.00 


A210 Color/Pridtar/Graphics. 

A220 Color/Graphics/Video/Mfiiise 
A23E) M[}r)o/Cofor/Graptiics/132 Col 
A231 Cdor/Mono (Ruins2 Mcmitors) 

A24G l14ono/Printer/Graphics. ., . . 

A250 Utonp/Pf inter/Graphics/132 Cof 

A2B0 Mono/PrinteT. 

A271 KA/256K RAIi/l ■ Snort Card . 

A320 334 Multi-function Card - OK. . 

ASM MuMI'luncliori ■ Short Card . . 

A340 Mulri-lunctinn/Roppy. 

ASM &40K RAM Card - OK. 

A410 Floppy Card - 2 Drives -- 

A42ti Floppy Card ■ 4 Drived. 

ASIOParaJlei/Serial. Optional Serial 

A520 Parallel Card... 

A530 Serial Card ............. 

A610 AT 2M b Muiti-fu net! on- - OK .. 

AS12AT 2.5MhRAM Card.. . 

Ae20AT3MbFlAMCard .. 

A630 AT Parallel/Serial. Optional Ser. 

A640 AT Floppy/Hard Controller 
A650AT !/0Card'Ser/Par/Crk . 

A950 AT Motherboard - OK .... 

A95S XT Motherboard - OK .... 

A960 5fTTurbo Motherboard - QK 

AST - (1 to 2 Year Warranty) 

AST5251-11. 59S.00 

AST5251-12. 495.00 

RAM page Expandable to 2Mb ..Call 

RAMpage AT Expandable to 2Mh ..Call 

EBpih boards support EMS & EEMS) 
Advantage 1Z8K... 3051)0 

AST SPECIALS 

REDUCED TD MOVE LIMITED SUPPLY 

SixPak Plus W/64K. OntyJlGBJOO 

Including Sidekick 1.54 DESKviev^ 

SixPak PIU&384K.... OnlyZiaOO 

Combo Pius - DK .Only 09JDO 

Combo Plus - S4K . .. Only 79J0Q 

[Makes supeflort/O Device) 

Reach Mndem 1200 Baud. IBaOO 

AST Cdlorgraphics Card .. 9^09 

(Originat Factory Box) 

HAYES - (2 Year Warranty) 

Smartmndem 1200.S3€5 l00 


3&Q0 
49i30 
133.00 
13900 
.15900 
59100 
24a0fl 
55.00 
49990 
. 119.00 
i3aao 


. 349.00 

Smartmodem 2400 [lnl> . 575.00 

Smarlmodem 24CIOB. 535.90 

Hayes Cnmp. 1300 (Ext) . 159.® 

Hayes Comp. 1200 (Ini) w/SW ...... 149.95 

Hayes Comp. 2400 (Ext) . .. 349.00 

HERCULES 

HafDules Color Card.. . SIBO.OQ 

Hercules Plus GraphicsNEW 230.00 

INTEL (5 Year Warranty) 

Above Board PC, AT, PS.Now Prlci 

FREE OFFER Windows thru 12^31 

8037 or 00(237 thru 9-30 

KEYTRONICS 

5150 Keyboard. $159.95 

5151 Deluxe Keyboard .. tOOJS 

5153 w/Touch pad . 205.09 

PC Jr. Numeric Keypad.23J96 

NEW 101 Key. Call 

MICROSOFT 

MierpsoM Meuse..$13fiJKt 

MtcrosofI Bus Version. 155.IK1 

MOUSE SYSTEMS - {3 Year War.) 

PC Mouse w/Patnl Plus. $130.00 

PC Mouse w/Ready S Paint. 140.00 

AGP Mouse w/Keyhoard.SALE 149.00 

PHOMETHEUS - (1 Yr. Warranty) 

PrnModem 1200 w/Mite llnlf 

ProModem T200B_ 259.00 

Alphanumeric/Options Processor. 79T)0 

TEDMAH CLOSEOUTS 

Gall lor Complele List 


1st Ma te w/6r4K. . . 
Voice Recognition . 

3rd Mate. 

Powerlink 3270 .,. 
Phoncgale 2400,. , 


UsI 

ACP 

$395 

$tg5JGD 

309 

tegjoo 

995 

209 JOO 

445 

19500 

1099 

399J]0 

m 

^00 


S249J00 


. 39900 


BROTHER 

M1l09DtflM3lrix - 

M15090otMalrix . 

DIABLD/XEROX 

620 Serial LQP ..was 1495 now $299100 

620API LQP. 349,00 

620D:»(36cpsi. 399,00 

Traclor.was 395 ndw $125.00 

F-21 Sheet Feeder .... was 396 now 199.00 

630 Sheet Feeder.. 219.00 

Cable for 620 (to IBM). 29.00 

Diablo P-11 or S-11 lODcps- ..... 129.95 

Diablo P'3t or S.31 Wide. ... 19955 

EPSON - (1 Year Warranty) 

FK85 leOcps NLC. . . ..$365.00 

FX2B6 leOcps Wide ..$499.90 

TOSHIBA 

P321 "3 In 1" LD Printer.sale *51500 

P351E 24 Pin w/Sertat & Parallel.Call 

New Toshiba Color Printer..Call 

6 PEN PLOTTER - Limited Special 

Re I ddd D.XV^0OO Fta tbed X^Y PI otter. 

Formlysold for ^5.DO. Wbifa Supply 

las ts your pr ice only $4fl9.M 

Inc. Parallel/Serial Interface. IBM CompatibtE. 

DXV. 299.00 

MONITORS 

Samsung TTL IBM Green. SSS.DO 

Samsung TTL IB M A m ber. 90.90 

ACP 12" Soft white nL IBM. 139.00 

Mitsubtshi RGB Color... --- . 259,00 

TEC A EGA Monitor. mna 

Roland CD24D Hi Res Color. 359.CI0 

PRINCETON GRAPHICS 

HX^12 RGB (640x240).$445.00 

M AX-12E Amber m .. 175.00 

SR-12 . 575.00 

HX-12E (590x350). Mm 



Advanced 286 

• FCC/UL Approved 

• IBM Compatible 

• 6/9 MHz SW Switchable 

• 640K, 200 Wafts 

• 1.2 Mb Floppy Controller 

• Floppy Controller 

• Phoenix BIOS 

• MS-DOS 3.2 (Add *85'^^') 

• GW Basic (Add ^95"“) 

■ 30Mb 35mS HD (Add *700®®) 


EGA SPECIALS! 

EGA UPGRADE KIT 

Includes: 


NEC Multisync ^^^000 


ACP/EGA Card 


$59gjoa 

mm 

59J)0 

375JBO 

zgejjo 

505.00 

mm 

229.00 

1I9JXI 


NEC Multisync. 

ACP RGB Color/Teco, Tatung . . . 

RtX EGA Paint___ 

Paradise Autos witch. 

Genoa EGA.. 

Orchid Turbo EGA. 

Quad EGA Plus. Ouadram. 

Advanced EGA, 2S6K. Sbort Card 
EGA Mouse .. 

PGA SPECIALS 

IBM Prolessional, Limited Quantity 

IBM PGA Card. Regular $2995 ... Sate II96 jO0 

HARD DISK CARDS 

aiMlj NlEGft Card .*478,00 

20Mb Mountain Card .. 599.0Q 

Call lor 30Mb Card 

BEST BACK-UP 

Use same back-up device we use at ACP. 

AtphaMicro VCft Back-up Card..$390JOO 

AIpbaMioro VCR ., .... BOgjOO 

DISK DRIVES 

Toshiba FDD4403 S^SiV/SV*" Bezel ... HZaOO 

Toshiba ND64D PC, XT 360K .. 95.00 

Tosh iba ND04E-G AT, 360K. 105.00 

ToshibaNDOSDE^ 1.2Mb 129.00 

TEACFD-55B .. 99.00 

DISKETTES [Box ot 10) 

DS/DD for PC/XT |40lpi} 

• ACP Generic...$6.00 

• Verbalim Data life. leJJO 

- Maxell MD-2 .... 19.00 

• Fuji . leilO 

OS/Hl-Density lorAT(96tpi) 

• Verbatim .. $32JM 

• Maxell ... 35X10 

• Fuji. 2m 

SS/OD tor Apple 11 etc. 

• ACP Floppy {Use both sides)...$5.90 

• Verhatsm... 14,00 

• Maxed MD-1.. 17.00 

• Fuji . 14.00 

Macintcisb/18M Conv. SV 

• Maxell MF-2DD . $52.90 

FujiMF-2D0 (135tpi), ... 52.W 

Flip-Sort (75 Disks) . 

ACP 5Vi' Disk Holder 
ACP 3vr Disk Holder 
Head Cleaner 5'4" or 
Perfect Gomputercare Kil 


14.90 

900 

I2.D0 

%m 

29i30 






Upgrade $449 Mega card 94f 9 
Package (1 Yr War) Piug-ln 1 Yr War) 

SEAGATE FOR AT 

(Linear Voice Coil Activator) 

20 Mb for AT.. . . .S499.i» 

30Mb for AT.$599.00 

40Mb for AT. .$799.00 

(Inc. Cable & Mounting Rails) 


[RWIN TAPE BACK UP 
for AT $399.00 


PC UPaRADE SPECIAL 

®1 4*® SET OF (9) 64K RAMS 
$36*® SET Of (9) Z56K RAMS 
$139®® 8087 COPROCESSOR 
$1 69®® 8087-2 COPROCESSOR 
$225®® 80287 - 6-8 Mhz 
$269®® B02B7-B -10 MHz 


1200 Baud Hayes'" Comp. Modem 

List *299...ACP *139'^*' 

12M {Ext.) .1149.00 

2400 Baud (Int)..$249.00 


TQMb HARD DISK 

$189.00 


SYSGEN 20/20 





'20Mb Hard Disk 
' 20Mb Tape 
Back-up 

' New/Faclory Box 

'PC/XT/AT Comp. 

' External Complete 


Reg. Retail $3300 

*888 


SEAGATE ST22S 

20Mt] Hard Disk $349.95 




ACP SUPER 
LOW PRICE 


$29900 


MS-DOS LAPTOP 
Slurp PC5000 


Formerly soki for $1995. 
2800 in stock new in 
box w/factory warranty! 
VqL discounts available. 

128K Bubble $79.00 Supercom 59.00 
Printer 150.00 Superwriter 88,00 
Wordstar 120.00 Color Plotter 140.00 

Modem 300 Baud . 09*00 

PFS FiJe/Report.129JO 

Soft Carry Case.10.00 

Soft Key Plotter SW .35.00 

SEAGATE $T4a38-30Mb 

Hi-speed, 40 mS, AT cenn nn 
Compatible Drive 


TOLL FREE 

800 - 854-8230 

CA Residents 714'558'8813 


Inquiry 9 


OUR POLICY 

•No Surcharge for VISA or Mastercard, 

•Volume purchasing agreements available, 

•Orders subject to avallablily. - Supply limited on certain items. 
•Pricing subject to change without notice. 

•ACP Retail Store pricing may vary. Not responsible tor typos. 


MaH Onler P.O. Box 17329 Irvtno, CA 92713 
Retail: 1310 B E. EdInger* Santa Ana, CA 9270S 


CORPORATE BUYERS - CALL 

GILLES, LOUANE, MANDI, MIKE or DAVE 































































































































































































































































































































Inquiry 109 


I DISK-KING 

Premium Quail ly Diskettes From ttie 
Kings ot Magnetic Media 
Incredible Value! 


WHY RISK THE UHKNOWH...when you can get 
premium quality disks from the Leader and 
Inventor of magnetic media ,, fur lossll 

lestfd & edified al 65% higtisr clipfiiriQ level* 

* to mil sturdy jacket * LIFETIME WARfiANTV * 

5.25'' SS-DD-fiH 46 TPI.. 38‘ 

5 25 ' DS‘DD“48TPI. .38* 

5.25- DS-DO-RH 48 TPI. .58* 

5.25' DS-HD-96 TPI... 

3.50' SS-135 TPI ... 

3.50' DS-135TPL ... *1^® 

Factory seated in lots of 25 includes Tyvek* sleeves, user ID 

labels, w/p labs aixt reirtforced btib rings. Multiples ol lOO. 

lesser quanlities add 10% 

RT 


FREE! flie n Wt with 3 50" disks 
Flip n File / 15 only with each order 
ptamfl |5 bx| 3WI 5'rdisks! 



FREtf Scotch CX‘60 Cassette 


Sa-DD-RH 

plus S2.00 rebute- ceftiflcate 

DS-DD-flH 

75( 

inside each 5M 5^^'' bex. 

........ 5.25 '. 

970 

I11B 

. 3.50'’ w/FRET Flip 'n File 


DS-HO for the "AT" __ 



[OuantitiQ less than 5 bx. add iO%) 

Tlia Technology Whoso Time Has Como 

3M Data Cartridges 

DC'IQOA .... OC-300 XUP , . MS'® 

DC-1000.'12« DC-600A i20» 

(QuBnilili&s less than IQ. add 5%. Sbpg. S3.00/5 cartridgesi 


SUPER SPECIAL OFFER 
BASF “Baxed Product" 


SS-DD Gty less than 10 BX, add 10% DS-DD 

69*^ .5.25748 TPI.75^ 

Pre-packaged In Plastic Storage case .79* 

. 3 5V135TPI..*1*^ 

DS-HDforthe "AT ...*1“^ 


UNBELIEVABLE PRICES! 



Nashua 


SS-DD Qty fese than 20 BX, add 6% D5*0D 

^5^^ ... 5.25" Factory Seat-BX of 10.. ^5^^ 

^11®°.3.50'7135 TPI.*1 6®® 

DS-HD for the “AT'.....*16®® 


3.50'' 0S^135 TPI MTOH flainbow CtriOF . . *1’® *1 *® 

'Boxed - pre-packaged 10 to a cle'ar plastic library case 
Butk - Polybagged 25 of a solid color, ilndused Tyvek® 
sleeves, user IDlabds. w/p tabs and hub rings 
CALL m otifi SmR LOW PRtCE& QH WISE HAHSE Of mOOHS 
om P4CIC8. ooMPUJEo UPES & otsK mmi 

ORDER TOLL FREE 1-800-&23-968I 

TERMIl visa. MasterCard: Aniericari Expr^ COD orders only 
add 53.00. Pr^ald orders deduct 2% cash discaunt. PO's eoiepted 
trom corporal I MIS rated 3A2 or better, government and schools 
on 2% 0, net 30 FPO APO, AK. HI. Pft add 5% ■ No sales lax 
outside Utab! Mtnimum ondsf S30 OO 
ShlpplRi: Add £3.00 for 100 or fewer diskettes 

WE SEAT ANY PRICO irquirNi 
Toll-Frii Drjtr LIni: Tilex Into 

1 - ess -5 Z^ m i T884I 8 1 -801 -942-227 3 


n DISKCOTECH 

DISKCO TECHNOLOGIES. (NC. 

2034 E. 7000 So. Salt Lake City. Utah 84T?1 

Flours: B AM-SPM {Min. Time}-Hall day Saturday 



COLOH 

Premium Qusflly U.S.A. Marie 

DISKKTTKS 

AvailalilB in Riinbow & 


many olher color oiilirins 

UFETIME warranty 

Bulk Boxed* 

5.2r DS^DD48TPt. . 

. 59* 72* 

5.25" DS HD 1,6 MB for the "AT .... *1 


• Multi-user Database! 

• Powerful! 

• Multiple Operating 
System Compatibility! 

• Attractive Dealer 
Pricingl 

• Full Dealer Support! 

□atartex i.’s a [rarJerrwrk of Data Access 

Dealer Inquiries Invited 



24000 Telegraph Road 
Southfield Michigan 46034 USA 
Pl3J 352-2345 


Inquiry 72 


no^MSK 


EPROM AND RAM DISK 
AND DRIVE EMULATORS 

Forth? IBM PC' and Coitipartlblei 
APPLICATIONS 

Diskless central and cammunrcitKDns sysiwris 
Dechcated A^jrksutions - custornr^ed iman terminals 
indUSCfi^il ctintfol and manufacturing test systems 

FEATURES 

Solid stste speed, rehaoiiity and performance 

Serf contamecT FPfi'DM programming circurtry Isrnnpiy 

copy 0 Master Oak ro ffOMOISKI 

Emulates a 9 icetor. 40 track SSDD nr OSDDdiskette 

CompatiWt EPfiOM. Dynamc RAM and State 

RAM verskxis 

Two auidhoot model and a file mode 

RAMdisk ventoris are twitefy Packed up 

I/O mapped - ctoes not occupy syiiem RAM space 


FPHOMverwonttA-l |10OKf , 

t-ertOM version acA-JrJtOtl .. i59S 
Dyrewme SAM ucfsioJl PC DRftIVI-l | laDkl S-i^ 

DyrWmNl JiAM vefii&n PC 1^^ 

Static rtAM i^Tsian PC d^Ki . sm 

Sratic fiAM venw PC |3fiOk] .. 

CURTIS, INC, 22 Red Fox Ro^d 

St. PauL MR 55110 612/484 5064 

*IHM K ft rr^]tllr*inJ IT^dtfraiVi' 0< lUM tui^crKimi 


Inquiry 93 


EPROM 
V PROGRAMMER 


APnOTE* 1000 
ONLY 


__ ?: $265.00 


Cl EG 


COMPLETE WITH 
PERSONALITY 
MODULE 


117 AC POWER-RS^232 CONNECT 
-6 BAUD RATES HANDSHAKE TO HOST 

ALLOWS READ, WRITE, VERIFY S COPY 

Comes complete with fBM-PC, Apple, oc CPM 
{Specify Computer^ Drivec Progcam on Drac. 

Programs the followmg B Volt 24 or 2B pin 
devices: 2716 asiies through 27512. 25xx sorlas. 
63764 plus others. Please ^ecify PersonaiilY 
Module desired whh order. Additional Personality 
Modules only ^1 5.00 ea. Fui 1 year warramy. 


TO ORDER: CALL 1 SOU 962-5900 OR WRITE 
APFtOTEK 

1071 A AVENIOA ACASO Add 

CAMARILLO. CA 930 T O ^4 00 Shipping USA 
Info: i 8051 98 7 2454 VISA or MC Add 3 % 
W48 Accept Govt . School & Large Corp. P.O s 



r PC/XT USERS! 

W 

COGTREE Utifities by 



Cogitate..... . 

S 129.95 

M 

LYNC by Norton-Lamber... . 

S 199.95 

K 

DATAPLEX by Data Access. 

. , Varies 

M 

RM/COBOL by Ryanf 



McFariancf 

. . Varies 

M 

Universe by Omnitrend.... 

S 98.50 

t 

Sfue WaG by Cogitate. 

$599.00 

# 

CadPower + by Thfex . 

$995.00 

# 

Softest Teaching Aids...... 

S 95.00 

# 

PrintSet by Cogitate.. 

S 79.95 

T 

CogiTAPE by Cogitate ..... 

.CALLI! 

M 

Anti-Static Produas. 

. .Varies 

M' 

Uninterruptible Power 



Backups . . 

, .Varies 


TeleVideo Softvvare.. 

. . CALLff 





A Higher Form of Software" 


24000 Telegraph Road 
Southfield, Mf 48034 



13131 352-234S/Tdex 3a6S81 ' 


VISAfMASTERCARD ACCEPTED 


Dealer Inquiries Wtlcorned 



Inquiry 73 


CHANGING SYSTEMS? 
What Happens to Your Data? 
Does JUST Media Conversion 
Solve Incompatibilities? 


WHAT IF.,. 

everything is changing, including your software, 
hardware, operating systems and media? What 
happens to your sumidshestdatB and formulas, 
datataasQ structures and/or word processing 
documents and codes? 

What do you do, and what is the cost? 

Wo Make Incompatiblo 0ata Compatlbli^ 

Ttre source can be mainframes* minis, micros, 
dedicated word processors or typesetters. 
A DA PS Q member. 

GampuDaia Translaiors, tna 213-462-6222 
6565 Sunset Bl., #301 Hollywood, CA 90028 


Enquiry 75 





E 


& 

gTM 



HARD DISK ACCELERATOR 

* Caching eliminates repetitive 

disk accesses 

* Use up to 15 Mb of extended/ 
expanded or 500 Kb of standard memory 

DISKETTE ACCELERATOR 
SCREEN ACCELERATOR 
FAST - FRIENDLY - SAFE 

VCACHE 

GOLDEN DOW SYSTEMS 

^65 


Ad4S3f0r 
^hipping/handEing 
Califprnia resbbefits 
add S% sales ta^c 



2870 Fifth Avenue 
Suite 201 
San Diego. CA 92103 

B19/298-9349 


Inquiry 30 


inquiry 141 













































































‘THE PC PEOPLE’ 


800-528-3138 Orders Only 

602-991-7870 Customer Service 


S-100 DIV./696 CORP. 
14455 NORTH 79TH ST. 
SCOTTSDALE AZ 85260 

TELEX 91O3aO6770 SQNE HUND 


VE GARRY A WIDE RANGE OF DESKTOP^ LAPTOP & 

■portables designed to run the software that 

IfUELS TODAY'S BUSINESS 

• BtG BLUE CLONE^* 

NOTJUSTANECONOMfCALLYPRICEaPC- 
WE’fiE DOWN tN THE DIRT ON PRICE! LETS MUD 
WRESTLE A DEAL FOR YOU ON A 8.8,0. THAT3 
•*ECC'APPROVED W4TH t YR UMITED WARR. 

BASiC B,B.C. 

2^K TURBO W7 B StOTS, ISOW PySt BUDE 
CASE SPKR & AT^TYLEKB. __ $424 

CALL OUR SALES PROFESSIONALS 
FORADOmONAL OPTIONS 

ACS ET-2B6 10 MHz, 1Mb, CLK CAU 2P a 3S PORTS, 
CABINET, 200W P/S. KEYBOARD....II.WB 

cordata 

PCMOO 51 ZK 2 FLPYS, 14" 640x400,512K.S970 

0Mb HARD DISK SYSTEM WITH 2 FLPYS..*1,169 

ATD-ea 8Mhz 80256, e40K. S, P. 1-2 FLPY..»t,S49 

ATP B-Q PORTABLE....... ..*1,629 

^SPER^V 

OK, TURBO V20, B SLOTS, 360 K FLOPPY, 150 W 

Pis, SLIDE CASE, SPKR, 8 SLOTS.. *449 

PC/IT 8MHz 802B8,1 2 FLPY, 512K 

5 SLOTS .....SI,198 

^CrtT ENHANCED WITH 1 Mb Bl 40Mb 

LD. DRV.......... *2,949 

miCRO/IT SASIC SYSTEM..*1,799 

Ikscai 

hDBe-SO IMb RAM, 50Mb HARD DISK, 50Mb TAPE DRIVE, 

XENIX .......*11,399 

1866-25 6 USER, 25Mb H.D., XENIX...... 14,099 


■ call FOR DEALER PRICING, INTEGRATION, AND/OR 
CONSULTATION. 

ICOMPUPHO NET 100 .........13B9 

PC-SLAVl/1 B 1 Mb, BMHz, V20......|BS5 

RTNX MSOOS2.1.........*109 

ATNX MSOOS 3.1......*159 


EARTH MET/PC ARCNET Yt CARO. .*259 

LAN-PC ARCNET FOR PC's...........*369 

I WS-288 SMHz 00266, 5 SLOTS, ARCNET t/F, 640K SCSI, 

I AT TYPE ENCLOSURE S P/S...... *1J19 

MNOV E L L 

ADVANCED NETWARE STARTER KtTS, 

SERVERS, AND SOFTWARE. .....CALL 


I STB ft/0 QflAWO£l28K-15Mb, P&S..... *195 

STB CHAUFFER RUNS RGB IN MONO.. *169 

STB ATTA-BYTEO-SSAK FOR AT6T.... *159 

TECMAR MAESTRO 0-2.5Mb, S, P & TREAS. CHEST.. $295 
TECMAR CAPTA/NOK,S, P, CLK 6TREAS. CHEST... *155 
TECMAR EXPANSION CHASSIS II SLOTS, ETC..$B39 


6 PACK PLUS.......*160 

6 PACK PREMIUM. . *350 

RAMPAGE-AT-.,.... *480 

ADVANTAGE....... . *359 


iltel 


ACS GRAPHAX 20/20 2000 x 2000 RES. 

2.5 MS, AUTOCAD COM PATIBLE... *1,595 

COIGISGCIIOD 

DMP 41/42...... . *2,449 

DMP51/52 . $3,699 

DMP 56«,„............14,399 

DMP29 ...*1,609 DMP 40 .$669 

TRUE GRID DIGITIZERS 

TQJ005 ............. $269 

TG1011. . $509 

TG1017.. .............. *619 


WSi 

ALL CABLES SOLD AT DEEP 

DISCOUNT ...........CALL 

S4 4 CIRCUIT SURGE SUPPRESSOR.......*19 

S70e CIRCUIT SURGE SUPPRESSOR.....$29 

Pf5 5 CIRC. MONITOR BASE W/MODEM PROT.$96 

UfOOO POWER SAVER 1O0OWU.P.S. (TOPAZ).........CALL 

BCA25 WATT S.P.S. 30 Ml N.. ...$419 

BC^75 WATTS.P.S. 70 MIN...... $B25 

BC-1000 WATT W/SELF CONTAINED BATT40 MIN. „ $939 

SAFE (SAFT) SPSJOOO WATT SINE WAVE..„.. $949 

SOLA 750 WATTW/4500 WATT HI-IN RUSH ... $1,495 


NEC MULTISYNC .....CALL 

TECMAR PQB HIRES ZVM-1360. .... $498 

ZEWTY ZVM1240 l\BM] FLAT SCREEN... .$149 

PRINCETON GRAPHICS ALL MODELS. .... CALL 

o TATUNG 

CM-1360640jt200 RGB, 13", GA SWITCH ...$339 

CM^I 360F EGA 640x350 RES 13" Q/A SWITCH .$460 

TEQA-2a256KEGA Vs CARD....... .....*24S 

1422A DUAL FREQ.TLT/SWIVEL, 14", G/A...*139 

AUNK 

125 EMULATES WY-SO ETC., HIRES 
14" GREEN/AMBER, 0 SCROLL RATES, 

lBMSEL£C.,K,a, *365 

PC-TERM EMUL WY 50, TV I 925, IBM AT KB, 

FOR MULTI-USER PG-SLAVE BOARDS.......*419 

WYSE 69...... $475 

LIBERTY FREEDOM ONE .. *395 


bfodier 


M-1109100-25 CPS P Jk S, TRACTOR » 

M-1509180/45 CPS P $ S W/TRAC. 

M-1409 AS ABOVE 110 COL. PARA. 


M-1709 240/50 CPS “PAPER PARK" Fx 206 

$ IBM PROPRINTERCOMPAT... 

HR-35 36CPS DAISY, WIDE CARR.... 

HR-20 20 CPS.......... 

HftlSXL 17 CPS DAISY WHEEL..... 

CITIZEN MSP^ 10 .*309 M PS-15 

CITIZEN MSP-20..$349 MP$-2S. 

CORDATA LPSOO LASER W/WORDSTAR 2000 ....... 

HAMZOM SUFFER B4K 25SKS-S, S-P, P-&, P-P.«. 

HANZON LP3000+ LASER CAN EXECUTE 
HEWLETT-PACKARD GL PLOTTER COMMANDS.. 

STAR MICRONICS sn-fS... 

TOSHIBA P32f PARA. & SERIAL.... 

TOSHIBA P341. .......... 

TOSHIBA P35f PARA. $ SERIAL..... 

OKIDATA....... 


...*203 
.. CALL 
.CALL 


XEROK/Diablo 


_*475 DIABLO 635. 


INTEL ABOVE BOARD PCM& 10W 64 TO 512K. ALLOWS 
LOTUS, SYMPHONY, OTHERS TO RUN ABOVE 640K $219 

INTEL ABO VE BOA BD-AT128 TO 4Mb.. $329 

MACROTECH MSR-A7 (K3Mb RAM FOR IBM-AT @ 6, S, 
10, & 12MH2. NO WAIT STATES.*135 - $625 


CORDATA FASTDRAFT 640x480 

W/AUTOCAD 32 COLORS..,,.,^... $1,196 

HANZON LP^O -I- LASER HPGL PLOT. COM.CALL 


DIABLO D26 _ 

DIABLO DSOiF 
4046 laser with COPIER & 51 2K RAM, 
DIABLO 34 LQ........ 




SCIENTIFIC SOLUTIONS (TECMAR) 

IEEE 488...*239 LAB MASTER...*069 


ONE STOP SHOPPING FOR ALL OF YOUR INTEGRATION 
AND POST SALE SUPPORT NEEDS, WE HANDLE CCS, 
COMPUPRO, DUAL, I.C.M., ILLUMIN. TECH,, LOMAS, 
TELETEK, MULLEN. P&T. IN DUST. COMP. DESIGNS, 
TAR BELL, ETC, THIS MONTH'S SPECIALS ARE: 

CONCURRENT DOS 4.10 ...... $495 

CDOS 4.1 E........ .....$750 

INTERFACER-3 8 SERIaL PORTS..............$439 

SYSTEM St/PPOfIT 1 WITH CLK. BATT. SERIAL*289 

DISK 1A 5" & 8" FLOPPY CONTROLLER.$439 

DISK 3 5" HARD DISK CONTROLLER... $509 

RAM 22 256K STATIC RAM ..... $446 

COMPUPRO DISK DRIVE BRACKETS .. $26 

B16/C2 SYSTEM_______ *7^79 

DUAL. 

DUAL; AIM-12 D/A CONVERTER....$545 

DUAU AO/W-T2 A/D CONVERTER...... $609 

M MicnoTBCH 
|^^TtP^LATOSlAL 

MI-28610MHz 8O206&BMHzZ8OH.....*695 

ST H 1 Mb STATIC RAM .. $2,249 

MSR-J/ 1Mb DYNAMIC RAM........ *799 


PC4NSIDER, PC-OUTSIDER & AT-INSiDER HARD DISKS 
FOR ISM AND COMPATIBLES SET-UP TO BOOT FROM 
HARO DISK WITH ALL NECESSARY HARDWARE AND 
PC^TYLE CABINET FOR EXTERNAL DRIVES. 

20Mb PC mSiDEH .$37S 

30Mb PC-INSiDER (Sf AGA Tf ST-23S) ...$495 

72Mb PC-IN/OUTSIOER 28 MSEC...*1,469 

40Mf3 INT SUBSYS. W/DISK 3. *1,419 

BOMbiNTSUBSYS. W/DISKS .*1,797 

ALLOY Fr-60 60MB @ I.BMb/Mln, For PC Compal.... *7.95 

IRWIN 10Mb TAPE/PCorCPflO-Requires CDOS,.$369 

TECMAR O^C 60 ATINT 60Mb TAPE,.*1,079 


SEAGATE ST-22B.......... $329 

SEAGATE ST^6S1 51Mb,40mSEC, FHSV*".*789 

QUANTUM Q54D 43Mb, 46mSEC, FH 6% "..*B39 

MICHOPOLIS MC1325 85Mb, 30mSEC, FH 5 'A".11,239 

MAXTOR Xr-HAO 140Mb, 30mSEC, FH 5___ $3,269 

MAXTOR X7-2ieD 190Mb, 30fnSEC, FH 5V/'.*3.895 


„ call 
$729 
.,.*349 
.... $295 
,,..*429 
.... *499 
$2,176 
*265 

..CALL 
*695 
....*589 
.... IB99 
*1,199 
..CALL 


MITSUBISHI 2894 fl".... 


..... 1465 

MITSUBISHI MF-50T 4BTPL..... 

MITSUBISHI MF-564 96 TPI.. 


.*95 

.*149 

TEAC FD5590V4STPI. 

TAN DON TM 50 ..... 


.*89 

....... *76 


.$615 

_ $1,309 
.. *4,79B 
.*939 


WE SELL ALL WELL KNOWN BFIANDS. PflDER 
CORRECTLY! SOFTWARE IS NOT RETURNABLE! 

NEWSTAR NEWWORD2 .... ...*139 

NEWSTAR NEWWORD 3 SPELL CHECKER 
INDEXING, CONTENT TABLESi MACRO'S, SHORTHAND 

KEYBOARD, MULTI-TASKING. $269 

BD SOFTWARE C COMPILER 6" SSDD 8 BIT...*95 

MICROSOFT - ASHTON TATE. -36% 

MICROPRO - MULTIMATE - P.F.S,,. -41% 

BORLAND INTL TURBO PASCAL, ETC. ...-41% 

MOST OTHER PC PROGRAMS,.,.,.,.,.,,,.,.,..,,,..,.-41% 


PERSONAL SPEECH SYSTEM...$295 


A/D 64-100 _$315 A/D B4-PC ..*396 

D/A 64-100 .*236 DflA 64-PC...*466 

101S-PC 96 TTLIN PUT LI N ES..... *448 



PROMODEM 1200...*2SS 

P ROMODEM 12D0G .*179 2400G.. *339 

PROMODEM 300C - APPLE I1C PIGGY-BACK,,,..... *75 

MT224EH MNP ERROR CORREC......*529 

MT224ER RACK MOUNT W/EDC... .$495 

U.S. ROBOTICS BLOW-OUT ..CALL 


All mcjrctiaridisE n^w Adverlised prices are cash prepaid otily PO’s from qualjlied firrris & AM Express ■■ :95.MC & Visa: : .SJSa; COD s 
{: 99, $5 miri fee) with Cashiers Check/MO Bank Wires & APO's accepted Shipping: minimum $4 hrst 5lbs. Tax AZ RES. ONLY add 
S-5% sales tax: All returns subject to 20% restocxmg fee or credit towards luture purchases Ail pnoes 8l availability subject to change 
Wit hoi I ‘ notice. 


ESTASUSHED 1977 


In^iiirrr 1BQ 


Ton f.-.*- ntTAt itdc i^hJiv 






















































































































































TIMELINE INC. 


CALL US FOR ALL YOUR NEEDS! | 

We have 10 MNIion (.C.'s m stock! 

Mini mum I^C. Order: $20 ClD0 


I Continental U.G.A 

( 800 ) 872-8878 


Order Desk 


Inside Celifornra 

( 800 ) 223-9977 


L.A, & Technical tnfo 

( 800 ) 217-8912 


OEM INQUIRfES 
WELCOME 




toV 




IVIICRaSCIElMCE 

10 Mb 1/2 HEIGHT 

HARD 
DRIVE 

1 

■m 

Sp 



bo 

* define n 


$235.00 
WITH OPTIONAL 
CONTROLLER CARD 


15 Mb System - $289.00 
30 Mb System — $419.00 Includes; 
(2) 'A Height drives & Controller card 
with cables. 


WIE HAVE A LIMITED STOCK OF THESE 
BRAND NEW U HEIGHT DRIVES. WE ARE 
OFFERING THEM ON A ONE TIME SALE 
ONLY AT THESE SEVERELY LOW PRICES. 


TEC MODEL 1550 

PRINTER Sa 79 . 0 Q 

•Ctritianics par^ltel snd 
RS2^ Serial porti 
-TS" carriage 
-120 cps 

-Tractor and Iriction teed 
-Graphics 

One of the largest manufacturers m the world 
has 125 of these prestigious printers in their 
overstock. We are extremely fortunate to be 
designated as their representative to market them. 



AMDEK 13^^ Color Composite 

MaiMITOR 

for Atari,Commodore 8t Apple Computers 
Model: Coior-l Plus 
Resolution: 

260Hx320V 


My ZSD 



In; RCA 
ALitltDlnrMinla»ro>uns|K)( 
lSXHit17»W*iei40 ™ 


DIAt^PIVAL 
senEEPV 

HrDH RESOLUTION^ 

MOIMITOR^ 

A for 
SBt.« 


$280.00 
Factory List 


-iOD IktH fi CmiIv CQI 
liHi sf oornwi. 
-Omrsfii frBPt lavoc 


Vi. tav w 5i)v?> 



HMZ 
tYrtCAL 
BANDWIDTH 


INFRAREn REMOTE COIMTROL 


IBM PC/XT 
COR JR.] 

LIQUIDATIOIMI ^69.35 LIQUfDATIOlMI 

W* ar* proud that havn be«n awarded tue upportunlty of offer)mu thsia wary unTnu* kaybatrdc. 
T)ia original factary Umt wai 259.00, Wa era blowing th«m out at an Inoradlbta prlcal Al«j, theia ara 
Amarlcan mada arxi not Taiwan clonea. Thaw can ba aperatad by remot# or sttaebad to your computer. 

COMPLETELY IBM COMPATIBLE 



ASTEC 65 WATT SWITCHING 

POWER 

Dual Input VQ Itag* 115/25D VAC - Ovanrollag* prolactian - 
Short alrcuH proltetrOn - Dual iibkiad +12V - Ruill ln £Ml 
fj tlar ■ Vary compact iiza ‘,UUCSA/VD£ opprovad . 100% 
lharmal cycle & burn-Jn - High tffkiancy ■ Viccum Imprag- 
aalBcf iranfformiifi ■ Convaclron cooling ^ Open PCH "L" 
bradv.*! or boxed conitryct ion. 

SUPER DEAL! sa9.ao 

OUTPUTSi 

Condilion No.l CotJitkrt Wo,2 

+ BV DCP6.0A +BV DC# B.OAtwEth two * 12V outpoli In pirallall 
+ 12V DC# 1.5A '^lav DclwHh two 4 t2V outpuii In parallfJ) 

+ 13V DC# 2.1 A #3.BA I5.0A uirga]' 

-12V OC#aJBA -12V DC# 0,25A 






PERFECT FOR 
POWERING: 


-HARO DISK DRIVES 
. F LOPPY DISK DRIVES 
- MINICOMPUTEHS 
-CRTt 


PROGRAMMABLE SYNTHETIC 
SPEECH GENERATION BOARD 

SSB-APPLE 

PLUG COMPATIBLE WITH APPLE ii 
AAICROCOMPUTERS, Can (m aaiDy con- 
troIlKt by BASIC, LFm TMS5220 far: 

Ljow-dala-<ral0 LPC ancoding. +S V A -BV 
luppllaf enly - TTL Compatible 

INCLUDES: Software and Speaker 




AMLYNISSaA 


HIGH CAPACITY DFIIVE 

554’' DS/High Dopsify 

3.2 rneyia Unformatted VVt: 41 bs. 

2.3 FormaUed 
Takas B" cafttroUer to 

opernt^^ 


SI 99.00 


TANDON 848-2 

199.95 

REMEX FD480 

59.95 

RICOH RP1200 (Daisy Wheel) 

349.95 

SERIAL MODEM CABLE 

7.95 

CENTRONICS Parallel Printer cable 

12.95 

NASHUA Diskettes (box of 10) 

8.00 

4164-15 (min. 100 pcs.) 

.89 

5'A" DISK DRIVE CABINET 

12.95 

TELEPHONE HEADSET 

3.95 

12V ADAPTER (250mA) 

2.50 

ULTRASOUND DEVICE 

3.95 

5" MONITOR (B&W) 

39.95 


EPSON cax-io 

MOTHERBOARD WITH VIDEO 
CARD & YOUR CHOICE OF - 
ASCII KEYBOARD (EWCLOSED) 
OR HASCII (BARE) 



ONiy 350 svsrejws jiale ' 

w>l| work iMh any IBM compatible disk drivq * CPU 
MPD7Sfl*C-l (Zfla*. compaliWe. 4 VMu * MBirorv-RAM 
SSSHOrt board: Video RAM 1 ?8« On CRT board, C-MO® 
RAW 2K,EPfiOM-3r*y8Kif(>|PL[ Clock C-M0$rQai bme 
dock Intertaca Sanei and Pferallel QUA 7 chanoeFs 
Ifitefropl ia w ls' IS, Counief/trirntf Schanrtets Card stots 
5 CompeliWe »nlb any TIL rnonHor We»ghl ^Q Ibi wlh 
endosed kevbDqrd, S tbs. aalb bare keyt^id 


MODEL OM8112CX 
High Quality - Solid State 

Ta" SAIMYO 
MOMITOR 

MONOCHROME- For use fns 
Surveil lance, t ndustry,broadcast, 
education & data display^ 

AC 117V-6aH2-36W (0.4A} 

Re-conditioned 
&. fully tested - 
Composite video| 
signal, sync, 
negative 
S4e.S5 

IIUHl 

)b|AyWw1Kn<harK1trt nuL BQ *i», X 3* lifwl IS ■ T 



Hef^anulriti 1 &.7B KHl Vxiiail »«> fiO Hi 

1014Hxl3Wx14O" 


KEPCO/TDK 

SWITCHIINIB 
POWER SUPPLY 


Qtar^SO AVAHABLE* 
MadiGl £FX igOl-S 1D0W * *EV 
a $A * -BV e T.5A • r I3v a 
3 OA « - 13V ti 2.0 a * Ihpul Vill¬ 
age lOCHolSOVta-carSOOlD^fiOVa-t 47.44CIHZS«mlE 
Chau « RnOwnourVcmBitje * Fused 

Outtn^ prtslecled ihQrt cmiit Dim: ■9*iT k 4' ■(Si'W r 

Zh^H.VteigW 3 ti*. S[»C Included. 


■ Spy In the Sky" Fairchild CCD 122 
. 1,72fi ELEMENT * 

^-QiiTr I Linear Image Senior 

$29.95 

"-Th* □nifiuhd Tef |hi| 4 Planning epplkitkinf 
TwUIbI^^ iacludiTTB filriimilt^ lOplicat CJnrictW 
Zenn" rKmpWTFQn and othar Hnagkng aquHicaitoiu 
4 ^ Which raquKi. high rafplirtinn and hk|h 

lintlUvily. 


c:MSi:;!icmimcsr camuunai 

»g» SSG SPEED PAK 
»<ia FOR IBM PC S XT 
UP TO 10 TIMES PC SPEED 

3695.00 



.ln£iii-iu it3«ad or PC/XT to msk* ii aSX laxiw ihan hi AT 
'30—30% fartir ihan bcurdi ilui uw -cache 
-Co-iwpiaiibl* «(th ISM EnhaiK^ Oraiphica Adept* 
LplMn'lnlet ebav. bnerri 

-Chi run prnyraitti dnrgrHd for lli« AT'l Hid alaa PC/XT'l 
'Nd pihwHe peichpf ncedad 

Warranty 


El 


1490 W. ARTESIA BLVD., GARDENA, CA. 90247 

Cwdinwit# US A Inixie CaHiiorfiil LA Ane Technical Ittio 

(800) 872-8878 (800) 22 3-0977 (213) 217-8912 


Inquiry 3A2 


Minimum Order: $25,00. Shipping & handling charges 
via UPS Ground: $.50c/lb, UPS Air: $1.00/lb. Minimum 


Charge: $4.00. We acc^t cashiers checks, MC or VISA. 

No personal check COD's. Items reflect 5% cash or check 
discount. Californta residents add 614% sales tax. We are 
not responsible for typographical errors. All merchandise 
subject to prior sale.Phone orders welcome.Foreign Orders 
require special handling Pfic« Hjbjsct to dungaw^hDut notbe. 
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Each 


is all you have to pay for the best 
5.25" Double Sided, Double Density 
diskettes to be found! 


Superstar™ and DISK WORLD!™ 
do it again: super-premium diskettes 
at the lowest prices to be found anywhere 
...without lies, fraud, hokum or crazy deals. 

The "Life Is Simple" price list for firsMine, discourage people from buying them. When every bit counts, 

top-quality diskettes: Why? ifs SuperStar™! 

^ ^ ^ - Well, here's a quote from the July 21, 

5.25''SSDD (P/N380O2), .38 ea. 1986 Business VVeek magazine (page 107): We don't have to boast 

5.25" D S D D [ P/N38012)....38 ea. 'The disks have been plag u ed by q u al fty of imag I nary factories em ploy i ng 

5.25"SSDO - 96T P f [ P/N38022J.68 ea. problems recently... "accoTdi ng to one i ndu stry "floppy ph reaks", adve rtlse 

5.25"DSDD -96TPi(P/N38032).......71 ea. expert. disfetfesfor39e^ Jf you buy 

5.25" DSDD -H D(P/N38042).$ 1.36 ea. And a radical change in 3M's pncing 10,000 of them, offer "2 for 1" 

_ , ^ policies has resulted in exactly the same replacement guaranties or engage 

3.50" SSDD(P/N38052)..$ 1.39 ea, diskette being sold at prices ranging from 29 to in any of the other hokum 

3.50" DSDD{P/N38062).$ 1.45 ea. 89 cents, depending on who you were. schemes designed to part you 

_ ^ ^ .. . . ^ Not exac% a fair deal for from your ippney. 

All pnces quoted are for multipEes of 100 anyone... except 3M™ which, accordingto Nor do we have to offer 

each. Add 10% for orders of 50 each. All Business Week earned a mere $ 73,000,000 In you "famous brand name" 

5.25'' diskettes are supplied with Tyvec"^ profits on magnetic media in 1985...mostly at diskettes at inflated prices that 

sleeves, user ID labels and write-protect your expense and ours while "(t)he diskettes don't offer you any more in 

tabs. 3.50" diskettes are supplied with user have been plagued by quality problems quality, but do manage to support 

ID labels. recently...'' fleets of corporate jet aircraft and 

Counterfeiting and executive retreats m Minnesota 

Don't buy junk. The Hong Kong Connection* and Canada, 

DISK WORLD’T^^ has always been if the life of a diskette purchaser We simply deliver 

the price and quality leader in diskettes. weren't bad enough already, there are now two the best for less* 

Our SuperStar^ '^ diskettes are more problems to contend with, 

fully certified to at least 65% clipping levels, Counterfeiting is the newest game in More than a million 

far I n excess of the AN SI and IB M™ town fo r the'' let's get rich quick" crowd, d iskettes a mo nth flow out of ou r 

standard of 40%. At le asftwo mail order co mpan ies are wareho use u nder the Supe rStar™ 

Furthermore, SuperStar'^ currently operating very comfortable "non^name". As noted, fewer than 

diskettes have jackets of al least 8-mils, as businesses offering ' famous brand name" 1 /10,000th of 1 % of these are 

opposed to the 6-mil jackets offered by diskettes at unbeatable prices. returned for any reason, 

other low-priced brands. (And, believe us, The prices ought to be unbeatable, And that should say it 

jacket thickness makes a big difference in since these two companies simply take an all: SuperStar^^^ means far more 

whether or not you will get read/write errors inferior diskette and slip into a Tyvec^ sleeve for far less. 

on your machineJ ^ ^ .. which they have printed to be an exact 

Superstar^^ 3,50' diskettes are duplicate of the "famous brand name", slap on a 

all licensed by Sony™ Corporation, the forged manufacturers label to the diskette and 

Inventor of the 3.5(7' diskette standard, and make a very tidy profit., .without regard to the HOW TO ORDER : 

meet their exacting standards. harm they are causing the end user. w 

Ail SuperStardiskettes carry a Finally, there is now a wave of cheap, OnDcHS UISILY: 

FU LL LIF ETIM E WA R RA NTY agai nst goo riy made diskettes po u ri ng in f rom the -i o nn AO l 

manufacturing and material defects, Orient, mostly Hong Kong. We are not talking > i i 

Finally all SuperStar™ diskettes about reputable brands such as Sony™ or i.iinois-1-312-256-71401 

are manufactured tn the United States. ..not Fuji™: we are talking about diskettes which are ^ 

in Hong Kong, Taiwan, Pago Pago or other being turned oirt in sweatshops on outmoded INQUIRIES: 

strange and exotic places wherethe equipment with little or no regard for quality ^ ^ -r^Ar\ 

standards of qu ality m ig ht n ot be qu ite as control. * “ drdw- 714U 

high. They show up in this country under a FOR FASTEST SERVICE, USE 

in short. SuperStar^ dfskenes ^ variety of names at extremely attractive prices* NO -COST MCI MAIL. Our 

are Prices so attractive in fact, that your savings address is DISKORDER. It's a 

names as /VT a^gli^ on buying these diskettes may just about pay FREE ,MCI MAIL letter. No charge 

just about any other brand you can name! for the cost of replacing your drives after you to you, (Situation Dermittinq, well 

I* Superstar^^^diskettes simply . ship these orders in 24 hours or 

cost half as much or less. 90,000 DISK WORLD!™ customers jess) 

, realiv tell the story. SHIPPING: 5.25’ & 3.50" 

The truth about diskette prices, DISK WORLD[™ serves more than DISKETTES-Add $ 3.00 per each 

brand names and some other 90,000 customers throughout the United 100 or fewer diskettes. OTHER 

unpleasant facts of life* States and now the world. More and more major ITEMS: Add shipping charges as 

^ ... , corporations, universities and governmeTital shown in addition to other 

There are exactly two kinds ot bodies have switched over to our SuperStar™ shipping charges. PAYMENT: 

diskettes: good and bad. brands because th^ recognize that^ VISA. MASTERCARD and Prepaid 

The brand name..*or absence of a SuperStar™...with DISK WORLDI's integrity orders accepted. COD QRD^S: 

brand name...on a diskette doesn't mean a standing behind it...offer absotutely the best Add $ 5 00 special fiandting 

thing in terms of quality, ^ combination of HIGH-QUALITY and LOW charge: APO, FPO, AK. HI & PR 

Neither does the price, PRICE. ORDERS: Include shipping 

. , * ^ In shoit DISK WORLDF^ charges as shown and addi^ionll 

took at 3M™ diskettes^ brand which we SuperStar^^ are unbeatable. 5% of total order amount to cover 

have carn^ for more toan three years. PAL and insurance. We ship only 

* u ^ ir Ove r the past th ree years, we've to U n ited State s ad dre ss es, 

than $ 6,500,OQo worth of these sold more than 30,000,000 disketles. except as shown above. TAXES: 

d! s kettes. *. and th at s o ne he 11 of a I ot of Oy r retu m rate has been less than III ino is residen ts add 7% sal es 

diskettes. 1/10,000th of 1%. tax. 

Until very recently, we were proud Those two facts speak for _ 

to market 3M™ brand diskettes. Now we themselves. 

don’t advertise them and actively 


DISK WORLD!. Inc. 


629 Green Bay Road 
Wilmette, Illinois 60091 


Inquiry 108 


NOVEMBER £986 -BYTE 429 



















o^COMPUTER TABLE ^ 

BUY DIRECT from DEKMAHK 

ThQADJUSMIe... 

atari 

AMAZING PRICE ! 


$129+* . 

(rag. $249) ( 



» PliPCi'iW/FWaWMVWK't 
' ^uiisbie k*«4aw. Crtfith.™ 

* EnoaptlofHl moUMy 
w^opAonal Cuilsn. tZQ 

' Also: AdjuBiBblv 
Pnnl*^ smut. CiTt SMJng Ama 
•Slwct«fPfed»g«: $£49 
Ibr CDMFOnTcfiilF ^ ATUUS T^ate 

* Next Da^ Shipping wtih VISA/MC 

■ Thirty Day Monay Back Guaranty 

OBDER TOLL FREE 

tL?® 1-800-822-5301 


AC1» 


InTaxas, call (713) 

677G Southwest Freoway * Syite 150 • Houston, l^xas • 77D71 



Uiuisured? 

SAFM'ARE® Insurance provides full 
rqilacemenl of hardware, media and 
purchased software, As little as J39/yr^ covert: 

- Fire • Theft • Power Surges 
• Earthquake • Iffialer Damage * Auto Accident 

For information or immediate coverage call: 

1 - 800 - 848-3469 

In (m c ^l 1-614-262 -0559 

^EVtARE, The hjsumfice Agency hid 




9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT AND... 





-retiang*, t... 

IBEX aftere a 9-UHch, IBM lormaKiompalihle W msstoettc 
Inp* MUyxiQfn hc^f the IBM PCI. iBBturing: 

ii IBM rortfial 1»Q'3300 «nd BOD cpb. 

■ Si3ttWii« tor PC-DOS. MS-OOS. 

« AJ(o tor DEC, VAX, vME, mm 
S-ltn, Ft:5-S32. iEEE ABB. 

IBEX CPUPLJT^ COHH 

707^1 UanflB £l. 

j.tncvHi HI f WX kirjnAifniiriwi Ct’EiW-’vrti CA 913-11 

(ffill TWMiOO 
TWX"91D-49(S-J(m 


Inquiry 6 


Inquiry 2^3 


Inquiry 155 


PROMPT DELIVERYn! 

SAME OAY SHIPPING (USUALLY) 

QUA?iTITyON6 PRICES SHOWN rtsp SEPT. 31,1$S« I 


OUTSIDE OHLAHOMA HO SALES TAX 


tMblt 

lOOCKxl 

too ns 

S40.00 

4464 

64Kk4 

T50 ns 

4.20 

41256 

256Kx1 

too ns 

4.8S 

412S6 

ESOKxl 

t20 ns 

3.40 

41256 

2g€Kxl 

ISO ns 

2.89 

41128 

laaKjtl 

150 ns 

4.99 

4164 

64Kxi 150 ns 

EPROM 

1.35 

27512 

&4Kxa 

250 ns 

522.00 

27C256 

3£Kx8 

250 ns 

6.50 

27256 

32Kxe 

250 ns 

5.25 

27128 

IGKxS 

250 ns 

3.95 

27C64 

3Kx3 

200 ns 

4,75 

2764 

SKxs 250 ns 

STATIC RAM 

3.95 

43256L-12 saKxB 

120 ns 

$27.00 

^6264lp-IS bKxS 

150 ns 

3.1 Oj 






SUWAVS A HOU&WSr SHHBWErtT PR OEUVEHT VIA U.a^ EXPR^ MIL 


IHaUDCDON 


MasterCantl'VISA ot UPS CASH COO 

Factory Now; Prime Pan^ JjPoo 

MICROPROCESSORS UNLIMITED, INC 

(918) 267-4961 

F>itMi K)i rw K pricBE tnciuM pnon -n- .ii4pP ki ilm^ Sl^ipng -A. «iatfDnai' tm 
C>didbinrt[ran iNmh (Anws^onwidil mranmMHyI» iO y?^ aullW 
VI rup iiiii aHiw4Aw!■ suK Ow a, 


Serial 4 ■*■■■■■■■ ^ 



Cortvort What You Have 
To What You Want! 

- RS3!3;2 SerlaE * C«ntrqn|c3 PiriHei 

* Q Baud Pataa '' Hindtiubefr Signals 

* Lalclisd OulpuU " CofTipJiClSIi K K 1^ 

lli yj^ui* panfiiii 

. rt"TOu 

Ssrlea Comrfliifffa provida IhA mlaalM 
laleai in CUMDS Eac^ndlddy, th«M unllfl fe4tur« lull biad 
Pats sAlKtbon IQ 13.2^,1^1(11 hvid4li«lie'3lanel»tDntaximlza 
IrARfildr tPftCiency. Dtl*ll«d dacuniBntatton ahEo^s 
iimpiMMld InsluHlIlon. Order lha Modal 710 (SanPain or 
ModM 775 (PiirlSflrb Today! 


riij£rlrflnj^ 




27i*c JOhtfiton Pr. VRB Stilpfiino KI.W 
Part OrticB Bok 3717 
WimulB. CaHhWIba EHODG 

CALL (805) 658-7466 Of 658-7467 
Ql! for FAST DsNvery 


Getthevdiole 
stoiy on graphics 
terniinal emmadon. 



To find out more about software 
that lets your PC emulate 
TEKTRONIX™ 4105/6/7/9 and 
DEC VTLOO™ terminals, 
call or write: 

d GRAFPOiriT 

4340 S£tvcn& CTdCks Glvd.,Sutte2^, 

San lose, CA 95129 (408) 249-79S1 


Inquiry 2t6 


Inquiry 341 


Inquiry 142 


WORDSTAR 


WORDSTAR V 2.26 or SuperCalc V.1.12 
orWORDPAC(inci. 

Gram malic and flfl 

Speilguard) or UU 

Fortran with 

compiler. ^0^0 ■ each 

Wordstar/SuperCalc includes a 763 page 
Osborne System Manual with extensive 
CP/M Tutorials as weli. 

Combination: Any 3 
above for $95.M. 

52 Page iSM PUBUC 
DOMAIN S4.0O List ot 
13,000 Programs. 

Also Catalog P 0. 

Sofware for IBM 
Apple, C-64, CP/M, 

MAC, Amiga, CoCo 
A^ilr Mboai SpadsL 


800-221-7372 Don Johnson 
PDSC 33 GOLD ST-L3 NYC 10033 




Solware lor^dd's'^^ 

• DOS partitions to 
1 GIGABYTE 

• Spans two drives in one 
bootable partition 

• Supports big drives on 
AT and XT 

• Secures data 

GOLDEN BOW SYSTEMS 

2870 Fifth Avenue 
S3 shipping/ >-ir Suite 201 

handlinq f \ Sail Diego, CA 92103 

Califgrh'aorgeis g19^298-9349 


UN IVERSAL 
^RROM PROGRAMMER 



- NO PERSONALITY MODULES REQUIRED 
" ON LINE HELP AND MENU SELECTION 
** ON BOARD J10/220V POWER SUPPLY 

* FAST PROGRAMMING MODE AT GV VCC 
'•BUILT IN EPROM ERASER W/TIMER 
" GANG PORT FOR FUTURE EXPANSION 

* SOFTWARE DRIVERS FOR MOST PCs 
** SLPPORTS ALL 5V EPROMS. EEPROMS 

AND INTEL MICROCOMPUTERS 

1409C-33 $5^5 IHOSC-Z^ S69S 
DRIVERS S35 SHIPPING $6 
VISA & MASTER CARD ACCEPTED 

BB-C M I Cf^oSYSTEMS 

6322 Mojave dr. San Jose CA S5120 
Phone (4081807-7685 Telex 4395363 


Inquiry 269 


Inquiry 34G 





















































HUNTING FOR A GREAT DEAL? 









18017 Skypark Circle, Suite L, Irvine, CA 92714 


MON-FRI7AM-5PM Pacific Time 


CALL 800 - 443-7355 

In Cali£ Call 800-345-4868 

Ifech Questions 714-250-3386 


HARD DISK DRIVE CARDS 

Logic Array MegaCard! 


NEW! 


* Hard disk drive on a plug-iii card gives 
PC or compatible the storage capacity of 
an XT 

* Uses NEC technology for high reliability 
' Fast, easy installation 

* two year guarantee—parts and labor 

2t-Megabyte..... S499 

30-Megabyte.CALL FOR PRICE 

HARD DISK DRIVE KITS 

(Half height, boots from hard disk— 
includes controller, cables, manual) 

20-Megabyte .. S4l5 

40-Megabyte.S599 

(with Disk Manager softAvare) 

On Track Disk Manager Software 

sold separately.S65 

FLOPPY DISK DRIVES 

360-K. S89 

1.2 Megabyte, AT-Compatible.... —SI 29 

1.2 Megabyte, PC-compatible 

(enables your PC or XT to read and write 

AT-formalted diskettes) 

was S299”clearaiice price NOW ... .S129 

111 ! 


.S49 


DISKDRIVE 
CONTROLLERS 

From National Computer Ltd,, Japan's 
premier maker of controllers 
■ These compact AT-compatible controller 
cards are among the smallest available. 

• Co-resident, IBM-COMPATIBLE 

NDC 5126 AT Winchester oniy .S i 79 

{a haif card—so smaii you won’t believe 
it’s AT-conipatihle) 

NDC 5125 AT Winchester/Floppy ,.. .S189 

NDC 5127 XT Winchester only.S79 

•NDC3011 SASIController....*91 

DTC5150CX Data Technology.S99 


BOARD LEVEL PRODUCTS 
FROM MYLEX 

Multifunction card 

0"K. .SS2 

384^K...SI 23 

Envision 1 (mono/color/grapliics) ... .SI47 
Envision H (mono/color/graphics, 
char. RAM enhanced modes)..... .St 56 

Color Adapter I .. S77 

Color Adapter II ..S83 

Business Master I (mon/par adapter, 

enhanced text modes) ..S80 

Business Master II (liigh-res. mon graphics, 
enhanced text modes) .. 

Enhanced Graphics Adapter 
(EGA, CGA, MDA, HGC 

Advanced Graphics Adapter I .S345 

(liigh-res. 800 x 600, CGA compatible) 
Advanced Graphics Adapter II...... .S^5 

(with 80186 multi-processor) 


CHIPS 

256KD-RAM{setof9) ..*27 

64KD-RAM(setor9).*9 

V-20(8 MIlz). *10.95 

INTEL MATH 
CO-PROCESSORS 

8087.,.*125 

8087-2 .*179 

80287-6 . *225 


MONITORS 

TTL Amber.*98 

Multisync.CALL FOR PRICE 

HERE’S HOW TO ORDER: 

We accept Visa, MasterCard and American 
Express (no surcharge) and Money Orders. 
Minimum charge card order *25. No sales 
tax outside California. {CA residents 
add 6%,) 

Personal or company checks require 
three weeks to clear. 

We insure all orders. 

Shipping and handling minimum $5 up to 
3 lbs. within continental US. Call for 
shipping info on other orders. 

Prices and avaUatiility may change. 

Returns require authorizaiion and are subjeci lo 
restocking charge. 

Normal manufacturers’ warramies apply. 

Not responsible for typographical errors. 

IBH MuitiSync, MegaCard^ Myiex EGA 
paint and On Track are trademarks of their 
respective companies. 


Inquiry 160 for End-Users, inquiry ISI for DEALERS ONLY. 


NOVEMBER 1986 ' BYTE 431 

















































We pledge allegiance 
to low prices and superior technical service. 


' DISK DRIVE FLOPPY 1 

Teas 


FMS (half height 


j6Wf asm floppy) 

$99 1 

FOSS F/G-V (halt heigh! SM M.2 MB 


t>lacf! or grey laceplale} 

$14$ 1 

Toshiba 


1 ND 040 |ftaf//?£!'s/j7SS4" 50(?/f 


ijlnch fscB 0ate} 

$109 

NO 040 EG (half heighi 360K 


(jrey laCe 0Ate} 

$111 

NO 08DEG (half heighi 5^'^ 1.2MB 


grey lace 0ate 

$149 

Fujitsu 


Hall halght^M-'OTfij/a!^ 


face 0ate floppy 

$85 

HARO DISK DRIVES 


Seagate 


Sr225 StTAffl halt tmi0 fiSMiS 


conlrefier card 

$395 

sms 20MB halt height GSMiS 


no controller card 

$345 

^NEWm3» 30MB half height 


1 05MLS iv/ffi coplroder card 

$499 

1 Sf/ia26 20MB fiiii height 30MLS 


\ no controller 


\ Sr*a35 BOMB tuli nmghl 30MIS 


\ no contrdfer 

$629 

\ Simi 40MS full height 30MLS 


1 no comroller 

$739 

1 WeslHR Digital controller card 

$125 , 

1 Control Data 


1 9415-66 Slew# fuli heighi 30ML$ 


\ no cmtrofler 

$1495 , 

\ Disk Manager Soil ware/or/armarr//;^ 


1 past DOS (33MB} 

$100 

TAPE BACKUPS 


1 Irwin Magnetics 


1 10M6 mJERNAi TAPE DRIVE ffatf 


\ height unit ysflis /iCipiDjr Cofitroiler 

$499 

1 20M8 INTERNAL JAPE DRIVE 


1 7or^0iS CDWPMD ant/ 

$599 

1 Everex 

1 

1 20M6 INTERNAL JAPE DRfVE 


1 half heigh! wllh conlrolfer 

$573 j 

1 GDMG INTERNAL 1AP£ mm 


1 half heigh! with conlroiler 

$724 

1 Alloy 


1 mHB EXTERNAL JAPE DRIVE 


1 software, cables and contfiXier 

$741 

\ Tape CarUdges/ScQlcIi 3M 

1 OC-60M carlridge tape 

i 

1 ^tifj to BOMB capacity} 

$26 

1 DC-1C1O0 cartridge for ftwin 


1 tape drive 

$19 > 

1 MEMORY MOUIFUNCTIOH 

1 BOARDS 

1 

1 AST 


1 StXPAGK PREMIUM 512 to 2MB 

$366 

1 Mvinl^e wn28K 


1 (expapdahle to SMB. S2,G tor AT} 

$356 

1 RAMPAGE PC ^50 to ^0 (EMS Jxiafd 

1 w/(tes/rv/flw windowing software} 

$234 1 

1 flXMPAGE XT 512 to 2MB 


1 /aws board SMHi} 



PCA (477MHz XT Compatible) 

640K, 2 Poppies, mono monitor and 
monochrome graphics card, paraiiei 
port, keyboard, one year 
warranty, fCC Approved . 5775 


PCATURBO 

(4/8 MHz XT Compatible) 

640K, one fioppy 20M8, 

Paraikl, Seriai, Ctock, Game, 

Keyboard, One Year 

FCC Approved .5^^!) 


MULTITECH 900 10/6 MHz $1550 



a 


• 10 or 6 MH^ 

• 12 M8 Floppy 

• K^board 
*MS D0S 3J 

• 5 Half height Internai 
drive siots 

• One ter Warranty 

• Serviced Nationwide by THW 

• 512 to 1MB on motherboard 


l/lultiiech Options 

SoftwhitQ monitor and mono¬ 
chrome graphics card $219 
Color monitor and color 
graphics card $359 

EGA monitor and EGA color 
graphics card $659 

Multitech 3 MB expanded 
memory card OK, PIS $219 
RAM Expansion, piggyback 
card $128 


Talllr&e 


(Par^tsi G3(Mcr/y; 
JflftM 3w/0#f EW. 

up (0 papsj^iyjt 
JRAM m w/OK 
{PaM SMB Oipaci!^} 
JRAM 3 W wm (EMS £ffi 
i/p ffl awfl aapacHy) 


114? 


S184 


mn 


$239 


Clune Multi-Funcllon 


1? Slort ExpansLon ChoBSIt 
S2S Wsif powsr &iipp!y 1T13S 

Zir HS-23? Slim Cable m 

ATHX AitDY TERMtm NETWORK 

mcurm sonwm sass 

LINK RS 323 ASCif Tsrmmi 
f3M Ksybasra SRZ5 


Tosh ill a 

P-351 24 pip 393 cp^ 


m9 


m? 


PRINTEHS/DQT MATRIX 


$442 

$1178 


w/OK (up to 364X) iv/so/hvre 


$307 


MULTIFUNCTION UU BOARDS 


DISK im is^erarss 2 floppies, 
mti C,$.RC 


MODEMS 

Hayes 


(1300/300 £0ud itf/S^nartoof77flff 

SMARTMODEM 1208 ExSSffmi 
(1200/300 bautf} 


Everex 


Citizen 

(Epson 8 IBM Contpatlble} 

friSP'IO tBO/40 cp$ fkittnBtffx 
(mrm parOsge 
MSP-IS ^60/40 ups 
Pot carfiags S414 

MSP 20 200/50 qjs 

ctof mptOx-fisrrm carnage $347 

HPS-25 200/50 cjKdsr 
mafnx^wfpg pjjffiags $520 


Epson 


FX-eS /6I? cps, namw carfiage MO $434 
FX-2Be 200 cps. iv/cte carr/a^ NLQ S57fl 
LQ mw ^4 Pin, 180 cps MO 90 
wide caffjeQp $330 

LD BOO W ISO qis, M O 60 
tiarrow carf/age $630 


tt/sfllTHare/ 


$150 


IBM 

Ptqprlnler 
Proprlntar XL 


w/Ob caffiage 
P-m 24 0112J6 cps 
wide camaj/B 180 MO 
P’32l 24 0n 2fB cps 
mfm camstge 
P-asi 0 Cfl/of jif/ifrASf 

Panasonic 

KXPioBi m cps. m 2Bm $270 

KXP1092 m cps. m 33 cps $348 

KX1592 wide caf7/apfi, 190 CPS. 
m 30 $480 

NEC 

P^SKi24 0n, m cps, m m 
Cofor $1071 

P-6, P-7. 24 0f} $477/667 

LASER PRINTERS 
He wiiti-Packard 
LASER JET PROfESSIDNAl 

0 pages per mmtB $2357 

LASER JET PLUS DPf 

graphi(^fS/P wrtef/ace 


$445 

$661 


PRINTERS^LETTER QUAUTY 
Bmthef 

HH-15 17 cps $368 


US Robotics 


or ^/erna^ 


NETWORKS MUUl USEfl 
Alloy 


3093^2 (BMHg pforessof, 2 seri^ 
pons, 1 MP Rm) 


$095 


Dhidata 

MLia2 120 Cps mra^ mfiege 


$226 


$327 

$629 


ML 192 160 cps MO 
ira-rraw carfisgs 

ML 193 160 c^os MO w* caffiage 
1AL2SZ200cps tOONLQ 
mrrm carnage co/w $614 

ML 213 ajB /0 300 MO 

iv/cte carriage cotor $003 

2410 /P/lttM J 5 I 7 cps 175 /B 5 /wiPe $ 1 BSQ 


HR 25 23 cps $615 

TWINWHITEB m MATRIX 140 cps 
to 38 cps $1063 

M 1 S 09 190 $420 

NEC 

ELPI 16 CPS) S 4 Q 8 

NEC 3550 (33 cps} $799 

Panasonic 


KXP- 3 T $1 (IT cps) 
KX-P 3151 Wide (22 cps} 


$266 

$448 


MONOCHROME MQHITeRS 


SAMSUNG 77 L AWflfl? or GREEN $851 

AMDEK SICA 77 i AMBER $ 1^1 

PRINCETON MAX 12 000 PiXlES $ 15 s| 

MUmTECH Soil Willie, high res $ 13 fl| 


COLOR MONITBRS 


MUUITECH COLOR MONITOR. 

Ammi 64 {)X 200 $2991 

MUUITECH EGA $4301 


Princeton Graphics 

PL 14 ESA 14 ^ Muilf^pc done |S 16 | 

HX ^12 . 31 mm ctot pile!}, 640/240 $4421 

HX -12 E W 05 (J EGA I 

S H ■ 12 . 5 rmm dot pilch. 640/400 $5391 

SEGMAADiQH $4601 


Taxan 


m m/m, .31 {ioi0tch 

655 16 GolPf card 
m/gi3ph!Cs 


NEC 


MUmSYHC 1675 m to 35 KH^ 
/iorfmtai scan 


VIDEO DISPLAY BOARDS 
Hercules 


GRAPHICS CARD mom 
COLOR CARD co^T w/paf 0 fet 


$194 I 
$151 [ 


Clones 


EVEREX EDGE coior/mopo 132 column $239 | 
EVEREX GRAPHICS EDGE 
EO/of/fTNWO 132 column $I 

GRAPHICS CARO He/cuies clone $99 I 

COLOR CARD color wiparM $09 

MUUITECH EGA $241 

PARADISE ESA/AUTO SWITCH $ 4 lD 


BACK-UP POWER AND 
SURGE PROTECTiON 
Data Shield 


SOD W flacifiip Pomf Supply 
BOO W Bsdtup Power Suppfy 
1 B 00 W Bacluip ftiwev Sup^ 


$615 

$593 

$1427 


Clone 


150 W flOWffl ^PPLY 

135 w tmm SUPPLY 


Curtis 


S3Q53 


DIAMOHO (SURGE PROTECm 
B mt£T mil} 

EMERALD (SURGE PROTECJDR 
6 WHET coffi} 

RUOT (SUmE/FILTER 6 cord} 


Kiiisinglon 

MASTERPIECE 
MASTERPIECE ■ PLUS 


$97 

$131 


CHIPS 


256 K SET 

120K SET 

54 K SET 

6087 

6087-2 

60267 

60207-8 


m 

$40 

$10 

$136 

$150 

$189 

$327 


TERMS: WE ACCEPT C.0.0. CASHIER CHECK. VISA, MASTERCARD, 3% EXTRA ON AMEX. 

1 WIRE TRANSFERS, APPROVED P.O.'S, ALL EQUIPMENT CARRIES NEW FAOOFIY WARRANTY. 
PRICES ARE SUBJECT TQ CHANGE. ANY RETURN ITEM MUST BE ACCOMPANIED BY A 
RETURN AUTHORIZATION NUMBER AND DESCRIPTION. IBM, COMPAQ. SEAGATE fS A 
REGISTERED TRADEMARK Of THEIR RESPECTIVE COMRANIES. 


^ inquiry . 

pcAmerican 


1.17151 fewhope St-, Suite ItM, Jipuntain \yiey, CA 92700 


Inquiry 251 HOURS: 

MONDAY - FRIDAY 
8:30 - 5:30 
Marketing, Inc. Saturday 


10:00 - 2:00 


1-714-557-3903 

CUSTOMER SERVICE 


1-800-654-5365 


Qll CQ UflTI IMC 


1-714-557 

TECHNICAL SUPPORT 





























mquiry MO 



The EP-1 is a gre&t fte/v's why: 


* BM PC Softwara deluded or RS-S 32 (0 any computer 

* ASCII Command dUven operatiGn; All mceWg^B ti umt 

■ Rearia^ FVogrwna. Copiis over 150 types niim 2718 to 
37512 

* Optkanai kUBi miCTtKOfitroter prognemming lieed 

* IVtenihdnreri CMp SalBCilOfi; Wo Raraonality Modules 

* Fast, Slow, Oiidt-RjlBa Pm^^nming AlgorlEFma 

* IrtBl EQOBO &, 8006 ]. iVJotorDta. Teklwx. Stra^ Hex Files 

* SplitB FiteB ay Base Addraas and Odd/Even (IS tiit systams'] 
> Gdti Textool ZiF 1 C Socdtab ‘ Ganarste & Set Checksurris 

* Ovar-Current F^Titactioo • 6 Beud Races 300 to 36,400 

* Fuir One Vaflr V\^nty • 5. 12.5. 21, 25V 

* U.V. Eraaars Hram ffi 34 9 S ProgremnilnB 

BP Microsystems 

5325 Gf&nmont Suite E, Houston, TX 77081 

(800] 225-2102 [713] 6e7>iG36 


Inquiry 53 


EVSAN EfllS) 991-IOSI 

P.O. Boit 2^hi _ Sjiv CALj. Cft 9^1017 


V - 20 fi mhj 

5,SO 

Math CO'ProccissQr'^ 


:aOS7 -2 a .lu 

m2.00 

&02S7 - 3 0 -fT 

102,00 

DYNAMIC HAMS 

EPROMS 


1 HEC 

IDOni, EO.DQ 

275U 

25Qth 

17.00 

in?56 

IDDnt 

(.,55 

27C256 

200ns 

7.00 

%T256 

]20n:a 


27025* 

25DnEi 

E.5D 


JMrvs 

2.65 

2725$ 

25Dns 

5. 20 

itl&k 

IZClna 

1 .10 

2712$ 

iSDnfc 

1,50 


ISQna 

T.OD 

2761^ 

JlWfis 

3,75 

hk6k 

1JQna 

4.25 

27$!^ 

25anii 

3,20 

441 eii 

150(11 

1.95 

2732A 

ZOOna 

3,90 

*12g 

150«-^ 

M.m 

2712A 

250n6 

3,50 


STATIC RAMS 




fl3256L 

IZQna 

20.00 





ISOna 

2.00 



5H4L 


ISOna 

1^.75 



5M5L 


150ns 

3.25 



EtlS 


13Dfla 

1,115 



TEllHS AKQ CONOtTIMS 

1) PRICES SUBJECT tO CNARCiE. PLEASE CALL FDR 
CURRENT & VOLLME PfliCiNC. 

2) MINIMUM ORDER - llO.OD 

3) EHIPPIMC 4 HAMDLIMG: UPS GROUNO - S1.W 

[Dfle Pound) UPS AIR - S^i.SP 

C«1!fonn1a fiQiMenti ddcj E.S\ taw. 

J-) 3^ SUROIARCE flR CREDIT CARD CHARGES. 

ALL MERCHANDISE I00% CUARAMTEEO-PROKPt DELIVERS 

CALL FOR PRICE LIST 


Inquiry J22 




23400 Aurora Road 
Cleveland, Ohio 44146 
Telex vlaWUI 6502820864 


Inquiry 204 


Inquiry 162 


IEEE 488 


Interfeces 


for instruments, plotters, 
printers, digitizers, PCs, 
Macintosh, etc. 

Call or send 
your FFtBB 
Technical 
Guide 

[Qtech (216) 439-4091 


NEWI 


KEYBOARD PROTECTOR 
Remains in place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, etc. Fits 
like a second skin, excellent feel. Available for: 
IBM‘PC, AT, Apple {all}, Compaq. Model 100, 
NEC 8201, C64, Zenith 150, DEC, Kaypro. 
KB5151, AT&T 6300, WYSE 50 and many 
others. Send *29.95, check, M.O,, Visa & MC 
indude exp. date. Specify computer type. Dealer 
inquiries invited. Free brochure avail. 

Merritt Computer Products, Inc, 
2925 LBJ Fwy, '^ISO / DaUas, Texas 75234 
(£14} 3394)753 


IBM^PC 


A professional package enabitng you to 
design, edit, print 6 plot electronic 
schematics. Supports "A” — "E'" size 
sheets, over 2000 Unique Library Parts, 
Auto Panning. Part Rotation, 5 Zoom 
Levels, Rubberbanding, Powerful TAacros. 
Hi Res Color 6 Monochrome Graphics. 
Much Morel $495 includes Everything. 

Call or Write for Free Demo Disk, 

OrCAD Systems Corporation 

ID49 S.W. Baseline St Suite 300 ^ 
Hillsboro, OR 97123 

(503) 640-5007 



Smart 2 Axis Motion Controller: For many 
types of motors &. encodsrs. New I.C. [from HP\ 
aifow 3 ctisngaa & monitorino on the fly. Optically 


Motion Control & 
Data Acquisition 

on your IBM PC or Appl« It 
nd all compatibles 


ingaa & monKorlna o 
Isolated. w/SOFTWARE $350. 

Four Axis Stopper Driver With SOFTWARE a 
motor for Instant automBtlorv $95. 

Fast A/D Board: With program mecEgflln,650 KHz, 
4 Inputs, $220. Complete Scope hardware & SOFT¬ 
WARE $500. Also: 12 Bit A/D. Relay Driver, Real 
Time Clock Cirouil devetoper^ Proira Book $25. 


How do you do It? Use our Local Applications 
Bus, LAB 40. One host adapter ($15C] supports 
up to e boards, like those above, on a 50 ft. 
ribbon cable. _ 

Please call (415) 755-1 &TS for free literature. 


(omputer 

75 Southgate Ave.. Suite 6 

Daly City CA 940l 5 (415) 75S 1 976 


,'^^tinuum 


^ V _ LIFETIME WARRANTY 

Verbatim. 

• \ 10 ENDS12-31-S6 

12 RACK 

+12 PKk Special SYS&DD & DSTO 

5V’Disks 

S'Sidt 7<g 
D'Den. /!p 

S£' 101 
»15!s 

® 18“ 

S1‘n* 20^1 

Digital 

Caasattes 

T300..... WB 
R300... 3.85 

T450.5 55 

DC 30 „ , 6i0 

S^sDisks 
s Side 129$ 
DSidei93$ 

Ml so ..4 90 
HD 10.. 7.95 

S' Disks 

sJiiSii 

ia:i7« 

!1i!;20s 

HEAD 
CLEANERS 
SH’’KHs... 4.75 
sViWIIle 7.00 
SKlta... 5.05 

B"Ra(lla 81N) 

f 1 lgL_. •Mmn MD0'4SMUi 

Coitneaion' ‘ih^ j'no«i'i 2 !i 



[ Call For Quantity Discounts 

Sr Disks 

iS 7» 
fSf 9i5 
15S 

tfilf 19B 
Sill' 2ie 

Data Cartridgea 

PCiooA 12,95 
OCtooo 12.95 
PC 300A 19.60 
OC300XL 19,56 
DC0qOXLP 19.85 
oceocA 2 IOO 

HEAD 

CLEANERS 

127i. 

30 Claanirigs 

S^Disks 

S Side 13$$ 

Inside ]933 

8t>sks 
S'Side lein 
S'Oen. 13^ 

i £ I8« 

D-SideiiMe 

DDen. 

r 

mr— 'Mmri I'lOO'CSMHC 

Di^teftal^ -wMiwXusyw;"** 

Coftfieoior 

3M 



5 & 10 box Quantity Discounts 

I aU ALITf l 


ts 79S 
SK 9® 


^ 1S« 
» 19a 

ffl. 21« 


D-l 

D'Side 
D-lJw 

LIFETIME WARflANTV 


3VDISKS^ 

SSidc 12^ 
DSMe 19 09 

8" DISKS 
1935 
2135 


OM Rel^ 


onnecuor 


•DilmiJ lOD 4|1 TMSl 

" ^ ilJaDl54.%tS 
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Inquiry 410 


VAR’S OEM's 
RESELLER'S 

Save 20 to 40% 

818-889-1256 

IBM-PC* Logic Boards 

X'r 640k. Mother Board $78 

(Fully IBM compatible, w/Ok RAM) 

XT 640k Super Turbo $98 ^ 

(Fully IBM compatible, w/Ok RAM) 

AT Turbo Mother Board $474 ^ 

(6 & 8 MHz AT, w/Ok RAM) 



®549F O.a SANTA ANA 

fleStUtwTS AtHJ ll% SdiiiS TiJ 

P C HORIZONS, INC. 

1701 E. EdiF>g&r. Ste, A6, Santa Ana. CA BH7D5 

(714} 953^5396 



RAMS 



256K 

[256KX 1) 

150 ns 

2J0 

2S6K 

{256Kx1) 

120 ns 

ZSO 

258K 

(64Kx4) 

150 ns 

4^5 

12BK 

{12SK?<1} 

150 ns 

4.40 

64K 

(64Kx1) 

150 ns 

1.10 

64K 

{64K K1) 

120 ns 

1.36 

6264LP'15 

(8Kx0) 

150 ns 

3.15 


EPROMS 


2732A 

(4KX^ 

250 ns 

4.05 

2764 

|BKx3) 

250 ns 

3.35 

2764 

(BKxfl) 

2Xns 

3.75 

27C64 

f0Kx8) 

200 ns 

5.05 

27128 

{leKxS) 

250 ns 

3.65 

27256 

[32KxB) 

250 ns 

5.25 

27256 

(32Kxa) 

200 ns 

5.65 

PROCESSORS 


C8087-2 

SmHz 


150.00 

00087 

5mHz 


116.00 

V-20 

BmHz 


12.00 

V-30 

BmHz 


14.00 


MicroTech 


(206) 364-2209, 8-5 Mon.-Fri. 
P.O.Box 27083, Seattle, WA 96125 

PnesBa sii&wn for uiti. PtlMfi wibfecl tp chanfl& Cali Itir currBftl 
prlcBS & vDlurnfl -diBccuinl*, Snipping i. HaAdlpng: UPS gmurm 
$2.00, $5.00 ^UIld 0 ^ 1 n.y CawlA/lsa add aVj.Wash. 

rsKtWllftadd 7.0% sakss 1a>. SallalBfi'tiQn quararlBBcl 


IBM-PC* Components 

(Partial List) 

M ono/G raph ics/Printe r $50*^ 

(Here. Compatible interface card) 
Multi Disk I/O (IRoppy $57^ 
Ctrl,Par, Ser, Clk, Cld, Game) 

Hi Res Amber Monito (Tilt $66^ 
swivel Base & Anti-glare Screen) 

Box/Chassis Flip Top $19 ^ 

(IBM Compatible & Look-a-1 ike) 
Power Supply (150w) $43 ^ 

(FCC & UL Std.) 

5160 Keyboard, AT style $48=^ 

(Hi-quality with great feel) 

Floppy Drive DS/DD $59 

(Hi-quality w/Direct Drive motor) 

EGA Video Card $197 

(Now affordable) 

EGA Monitor RGB $368 ^ 

(720 x350 Multi Sync.) 

ACS Imports, specializes in buying 
custom and standard electronics 
components to fit your specific 
needs. We have years of expertise 
buying and importing components 
from the Orient, 

ACS will solve your sourcing needs. 

Call: 818-889-1256 

ACS Imports, 5311 Derry Ave.#A 
Agoura Hills, CA 91301 
TLX 5106018224 

COMDEX Riveara #8208 

*IBM Lradcmark Inlcmaiional Business MucliiBCs 
AH prices are FOB Taiwan - Imporl Quunlilies 


Inquiry 242 


Inquiry 217 


PMNTBR SHARING 


writr ts THE cctmoMfC^L am rWif «jr4KN.yrj«w 



ConiEiNlBly Buldmitic ov«r«ll«n 
EllmiiulH tni nnd for nwnuil 
iWliCWnfl et CtbN iwipplnfl 
M>v b* lind Olh*r pBtPpNpriH 
h.«. plaTtin'l 

CoEiipBUhtv wl'di fH cam^ufi uung 
m lUmdif d CENTnONlCS Outaui 
IdirtttPlM utiv* CEmvuter 
TotiUy mn^pBranl to ihi uuf 


• Adfuilcbl* IIPM-Oul dlriiy Utm t t6 «*C«ndi bitw6«n 

prlniingi 

• Form fidd miy be ineerted Iw non ftetwetn (wrq atic- 


« ^rt number neocletad wllh raqtwating compirtir miy be 
pdnEid Of nol 

* a kbyte erandard tiulfer ■ 3 2 kbvlo tiplkintf butler 

« :EQe-A pnscoew ■ S»k ithhMb Id chcOK fromi 


PWS aoC; 2 compineie lo on* printer/ 

akbytebuffsr 11*9.00 

PM$0O7: PM5 S04 wiDt 32 kbyte buHer 1219.00 

PM5 OtO; * conffoief* lO one pflnteb 

akbytibuflnr »249.0Cl 

PMSttll: PMS SID wilh 32 kbyte butter 1:319 00 

PMS 016- S combotete lo on* pjlrrtit/ 

akbytebuTlof 1^49 00 

PMS«1B PM5S15wMh33kbyTetHilfer Ml 9.00 


We ve eNm menufKluiing e lull line of KTD lUI and educe- 
Ikanei pruducti. 

0€AL£fi UdOUiniES KVITCO 

V(u, M.C. etcepied.Oell TOH liber t-SOO-3ei 2E72 


Inquiry 268 


DnftAonnsiTioNiooo 

MIHCKE FOR ANY COMPUTCR 



Connects via RS-232. Fully IBM com¬ 
patible. Built-in BASIC. Stand alone 
capability. Expandable. Battery 
Option. Basic system: 16 ch. 12 bit 
A/D. 2 ch. D/A, 32 bit Digital i/0. 
Expansion boards available. Direct 
Bus units for many computers* 

(201) 299-1615 

RO. Box 246, Morris Plains, NJ 07950 


ELEXOR 


Inquiry 118 


POWERFUL LOW-COST CONTROL WITH 
YOUR COMMODORE C64 OR C12S 



Unlversaily applicable dual 6527 Versatile Inier- 
face Adapter {VIA) Board. Four 8-bit bidirec- 
liofiaJ i/O pom, dg)u handshake lines* four 
16-bii timer/counters. IRQ interrupt capability. 
Expandable to four boards. With extensive docu¬ 
mentation, application examples, and programs 
<m disk. Order Model 64IF22. $165 postpaid 
USA. Each addilional S149, 


New 16-chamid S^bil fast A/D converter module. 
Requires above. Order Model 64IF/ADC0B16. 
Only $65. 


Documentation package now available sepaiately 
for examination. Credit against first order. S30. 
SCHNEDLER SYSTEMS 


1501 N. Ivanhoc, Dept. Bl I, ArlingtOii, VA 22205, 
{7031237^796, 



'TURBO Rascal hackers 
will like this program/' 

Jerry Po urn til e 
Byte Magazine 

• Add 512K of TUFiaO Pascal" to your code 

* Call up to fl memorv resident TURBO Pascal 
modules from programs wniten in 
-BASIC. BASICA. Compiled BASIC 
-MS Pascal, C. MS FOHTRAM 
—Standard. 80S7 and BCD TURBO Pascal 
—TURBO Prolog 

■ Add TURBO Pascal’s 80B7 BCD and graphic 
capabilities to other lanQu^es 
‘ AuEomalically generate TURBO Pascal com- 

G abble inline machine code 
Isa all TURBO Pascal variants m a single 
program 

* Add Al capability to your Pascal programs 
• Fof IBM PC and compaiible 
Sf%Q95 Foreign orders 

add 310.00 

S&H included 

VISA/MC: 1*800-835-2246 x123 
KANSAS CALL. 1-800-362-2421 )i123 
Inquiries and Technical Infotmatian {303) 971-0729 

PATHFINDER SOFTWARE, INC- 

P O Box 43. LilHelon. CO SOI 60 
‘TriflBC JiMf TURBO PrpiD^jrf II inJciiy 1^4 ol SarUnaniii'iiutui.H. 
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Inquiry 295 


Inquiry 249 




























o COMPUTERBANC 


IBM COMPATIBLE 
HARDWARE 

Multifunction card 384K, S, P, CLK S139 
AT Multifunction card 0K-3MB .. $175 
MONOCftOME graptiicscard .. .$7^ 

Color Graphics card__.SA9 

ComBo CARD ser par, clock .$69 

EXPANSION OH A$l$ 7 slots ....$569 
MUm SERIAL 4 PORT- ..$89 


DRIVES 


20 M8 Seagate drive.$399 

30 MS Seagate tor XT..$499 

30 MS drive for AT ...$649 

360 K Floppy for AT.$110 

Teac55S. $109 

20MB Hard Card.. CALL 


TAPE DRIVES 


ID MB Irwin. $379 

20 MB Irwin ...$429 

Everex Stream 20 ........... .$569 

Everex Stream 60.$899 

Peachtree...CALI 

Franklin 20MB...$399 


IBM SOFTWARE 


LOTUS 123 

Symphon 


Symphony. 

SPREADSHEET AutfHor 


V P Planner 

ASHTON TATE Frnm&wcrk 

dBASEN_ - 

d&A3E III Plus . ... 

REVELATION 
MOOS KTiOwledgerTtan 2 , 

POWER BASE 

0LIPPER dBASE III Compiler . 

LATTICE C COMPILER. 

LET’S C Cum pi ler 
SUPEHCALG IV 
MULTIMATE 
MULT I MATE ADVANTAGE 
SOnCtM SUPERCALC III 
MICROSOFT Multiplan . 

EXCEL . 

Word 

Windows. 

Proieci. 

DOS 3 2 W/GW basic 
MACROASSEMBLER . 

Quick Basic. 

FOI & SELLER Ouickcdde 

Quicklndax . 

aUTILS. 

BDRELANO TURBO PASCAL 
Tdtba Pascal VJ/BCD.. 

REFLEX . 

LIGHTENINQ. 

SUPERKEY.. 

SIDEKICK (unprotecind 
NORTON UTILITIES 
FASTBACK 

ASCII PRO Comm SoLlwi 
CROSSTALK XVI 

MIRROR Comm SoUwarn 
PEACHTREE Back to Basics 
API GENERAL ACCOUNTING .. 

OPEN SYSTEMS. 

REALWORLO. 

ONE-WRITE PLUS ... 

ACCOUNTIHC PARTNER ... 

MONOGRAM COLLARS & SENSE 
TOBIAS MANAGING YOUR MONEY 
OAC EAST ACCOUNTING 

PFS Prolessional Write. 

PFS Pfolessional File ... 
Weluters New World Wfiter . 
SATELLITE WORD PERFECT 

MICBQPRO WordStar PRO . 

WardSlar 2000 PLUS ... 

SAMNA WORD III. 

RBASE SOW.... 

RBASESvstemV. 

3UPEBPR0 JECT PLUS 


CALL 
CALL 
19.00 
359. DO 
55.00 
CALL 
CALL 
CALI 
499.00 
299.00 
179.00 
.553.00 
2f5.l» 
49.00 
275.00 
24100 
259.00 
199.00 
119.00 
245.00 
249.00 
95.00 
239.00 
99.00 
. 15.00 
95.00 
140.00 
75.00 
70.00 
42.00 
10.00 
50.00 
59.00 
41.00 
50.00 
55.00 
95.00 
.-55.00 
99.00 
49.00 
199.00 
,299.00 
..CALL 
-CALL 
.140.00 
.199.00 
§9.00 
99.00 
.45.00 
115.00 
. 145. DO 
79.00 
209.00 
249.00 
290 JO 
279.00 
.350.00 
370.00 
255.00 


( BUSINESS systems) 


Muitifeeh Accel) 900 .$1550 

6/lOMhz SwitchabJe speeds 
89286 AT Compatible 

20MB Turbo XT Compatible 
$999.00 

2 Floppy XT Compatible 
$699.00 


IBMAT30MB.$3200 

6MHZ, 512X, Seagate 40MS 

IBMXT20MB.$2299 

Seagate. 256K. DOS. Monitor 

COMPAQ COMPUTERS..CALL 

LIADtNG EDGE .,. _«... ,CALL 

SPERRY JT44Mi .. CALL 

LASER 128(llcCompatfble) ... CALL 
LOCAL AREA NETWORK ...... -CALL 


MODEMS 


PRINTMASTEB...35.l» 

BREAKTHROUGH TIMELINE.235.00 

DECISION RESOURCES CHRTMSTER 219JO 
ENERG HAP Hies w/plDtleropl 209.00 

FUNK SIDEWAYS.35JO 

LI FETHEE VQLK SWRITE R 3 149.00 

HARVARD TTl PROJECT MNGR . 205.00 
THINKTANK . 110.00 


IBM HARDWARE 

AST6PackPlU5W/304k 215.00 

5 Pack Premium . CALL 

STB Companion PC 0-2 MB LIMS. liO.M 

Cbauffeiifmoti&grapliFcs .. _229.00 

EGA-Plus Color Board . 279.00 

JRAMO CALL 

JRAM AT3 CALL 

HERCULES Mono Grapbics Plus in JO 

ColorCard . 149.00 

INTEL Above Board 54K 229JO 

ABOVE BOARD Tor AT 359.00 

DHCHmTlnyTurt>c 469.00 

TurbP28eEW/l Mag. .. .749.00 

Turbo EGA . CALL 

OU ADR AM EGA +.379.00 

PARADISE Modulaf Graphies Card 199.00 

Autoswilcb EGA . UB.OD 

Plus HanI Cnril . CALL 

130 WAT Power Supply . 79,00 

Tltasys Fastcard 1 1 1 LIM B 0- 2 M B 159.00 

TALLGAASSW/Tape GALL 

MOUNTAIN ..CALL 

ALLOY. CALI 

Graphics Edpe Cnnl 239.00 

MOUSE SYSTEMS Mouse . 119.00 

M 1C HOSOFT Mouse w/sflwr 117.00 

KOALA KAT , 137.00 


131.00 

149.00 

319.00 


ANCHOR Lightening 2400 . .. 299. 

Express 300/1200 ^ 199. 

Volksmodam 1200 {5 yr wrnty).139. 

EXPRESS 1300/1200(lNTERNAL} ., 149. 

RATES 1200 .. 359. 

12Q0B. 349. 

2400 . . . .Cl 

PROMETHEUS 2400 379, 

Prornodem 1200 . ..... 245. 

Promodem 1200B 170 

Promodem 1200A 199. 

Promoden 300 Mo.79. 

MONITORS 

AMDEK300A 

310A Hi-FtosAmber.... .. 

CotorOOQ . 

Color 722 RGB 720 X 350 . 

PRINCETON GRAPHICS HX-12.399.DD 

HX-12E RGB 720X350. 499 JO 

SB-12 CALL 

MAX-12.149.00 

TAXAN:ALLMnDaS CALL 

PANASONIC 

DT-H103 IQ^Higti Res RGB.359.00 

IBM COMPATIBLE Monocromo. 99.00 

Color RGB Monilor (B40X20Q).2S9.H 

PRINTEDS 

PANASONIC (2 yr warmniyl 

KX-P1Q80 . 199.00 

KX-P1091 . 229.99 

KX-P109Z 299.00 

KXP1592 . 419.00 

KX-P1595 240CPS.CALL 

KX-P313t 17cps Datsey . 249.00 

KX-P3151 22cps03i$e¥ .. .. . 385JO 

Citizen MSP-10 .275.00 


MSP-15. 399 JO 

MSP-25 CALL 

STARM1CR0NICS ... .. .CALL 

EPSON LX-BD Call 

FX-28© tar 

LO-SOO...Hast 

LChTOOO.PHcflf 

BHGTHER-150B 3SB.IID 

M-1409doimair|j<. .. CALL 

M-1 IQS dotmatrix .205.00 

HR-20Dai5eywheel ..370.00 

OKIOATA-AllModels .. .. Call 

TOSHIBA All Models.CALL 

CANNON Lasef Printer.1,9t9.0O 

HEWLETT PACKAHO LAZEH ... 2,199.00 
HOUSTON INSTRUMENTS Plotters. .CALL 

OigillzBrs .. CALL 

IPFiE 


LASER 121 Computer . 

APPLE Dompatibln Drive lie . .. 

lie compatible drive. 

MAC Compatible 3'/t drive. 

MICROSOFT SoTicard II. 

ASCII XPRESS (Communkialjons}. 

APPLIWOHKS . 

SPELLWGRKS . 

PRINTSHOP 

Mach Ml JoystlGA. . 

SYSTEM SAVER Fan 

VIDEO 7 lie Enhancer.. 

VIDE! Ullralerm 
APRICORN (Liielime Warranty) 

Super Serial Irmager. 

Graphics Interface. ., 

B0C0Jumn/64K .... _. 

EXTEND IT04K 
KOALA Speedkey 


CALL 
99.00 
99 JO 
GALL 
259J0 
tS.DO 
215J0 
49.00 
35 JO 
.35.00 
99.00 
CALL 
105.00 

75.00 

05.00 

75.00 

55.00 

99.00 


Call for catalog. Thousands of products ovollable. Volume discounts. 



COMPUTERBANC 

MTSS tMck Uvd., HwitingleA teoch, CO 99447 


Orders Only 

OUTSIDE CALIFORNIA 


800/332-BANC 

714 - 841-6160 


©MeS®®®!? ©siOO 

TssCoffDtefflB ®®(wa©® ©®0I 

Cath HtOM iHHuiMt. Wi auamiitM li mini iof 30 Am. WtMn Urti pMiad, AtfKtNh mitti nJl n rahtfat nutt ltaeeiin||inM by RMA mnbtf, AN MNw rMMmi vM bt tub|Mt 
pnooW •rOin, Ihm wd b* 4 3% iMppMig cmroai 5% Iw UPS Urn. LM; S5.00 nHiWmin; fl arAm ttdiim U J.A. vt 15% CtfCmNi 

.Walwai 

©CwliMINK 


fiMAaem lAA t% aMu in. 


Inquiry SS 
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P0R1ABLE ADDITIONS 


BiSK BHtVE3V^'\ P/i /Os., battery oper or 
A/C adaptor OncL}^ lOOK storage. With TS^DOS 
software S229 Drive without software $17B 
Z4K RAM CHtF~Tandy 200 $65, 2/S59 ea. 
QK RAM CHtP-Modei mz $9.95 
Modet^m ^ NBC B2Ql/$23 3/$t9 ea. 
SmESTAR-NBC StaDei $399 $199 
128K Bam Disk Cartridge 
6fQECAH-NBC PCS2QU $259 
t2BK cartridge {four 32K baoksj 

CALL TOLL FREE 1-800^732-5012 

Canf: B95-BB7^47B6 

Canada: 6Q4-aB6-B8BB, Auslraiia: 92-419-8899 
VISA M/C & 

mSiCOMRUriNG AMBREXP. 

420 Conafituiion Ay^., CumartUo, CA 930t0 


Inquiry 270 



EVALUAHON KIT AVAILABLE 

fatal ISUOTS 


5«VlPWfKC(ftCli SUITI I, INVIMI, CA93714 


Inquiry 2S4 


iaiga? iEiailflas* IDaffgafliaB 

k-,- 

f ■ ' •cc ■ 

Mg] Sli]^ 109 

Copy, Bypass, Tnis Buff&r does 

it alJill Rugged Metal Case with LEO’S 
to Indicate status!If Reliable Parallel 
Operation with Multiple Copies AND 
Multiple Documents A Real Bargain! 

mm Ms 0333^ Qflll 

S Call (916) 437-260D ^ 

Call for Best Price Cables and Switches! 

mintnnmm COO'* *te*pltd Ch«fe( cltflr 2 w*tki 
31B surcf*irg« MC/VISA ShippiTig Mid HMidlUig SS.QO 
Pr*p*ids le POBSSOSSB • Tulsa, DK 7ilT69-095B 



IBMPC/VT220 

VT220. VTIQ2 emuhuon 
Fite Transfer 
fS2 Ciilumn modes 
Color Support 
HotXex 


SSSS TEK 4010/4014 


EM220 

$149 


EM4010 

$249 


Tektronix 4OJ0 emufation 
VT220, Vr!02 emulation 
Ficfutv fks 

High resolution hardcopy 
Supports IBM. IBM Erdianeed, 
Hercules, Tecmar andAT^StT 


Diversified Computer 
Systems, Inc, 

J775 Iris i4vft* Suite IB 
Bouider, CO mOl 
(SOB) 447-mi 
Telex m3Sm9B DCSIHC 

VWO - m^rtai FAptipmm; mst PC JfT - tsst CtKjr 




INI-10/AT 

PC-AT EXPANSION CHASSIS 

• FulMfrtJltPC-ATtxjs 

• 10 slots 

« 250W power supply 

• Two fans 

• Direct SJrterTBion of PC'AT bus 

• No software changes needed 
I, Sirr^e, attractive 


Dealer tnquIrH Invited. 
List Price S1,400.00 

M Computer Products 
6915 Hpghlech Drive 
Mkfvate, 0X84047 

(801)561-1100 

Contaol Mark Jenkins 


Inquiry \\3 


Inquiry 158 



DATA SWITCHES 

SHARE campulen, pfjnwa, 
■ny pAraltgl or aertil (]«9lcs 
aiMINATE cible iwipfilng 
IN EX PENSIVE way lo rvfllwork 
COMPATIBLE wiin 

Dll compyiBn. 

SuilnsuH. Schoolt, HtMnn 
WE ALSO OFFER 
Dati Bulfera. Lln» Orlvart, 
Modwna, ProUKol Convarttn. 
PansJlBl - Serial CanvedBrs, 
Cabifls, OomjHrtBfB. Prlnlfirt, 
[ll?li DrlviBB. and more 
AUTOMATiC CARETAKER li idenl lor a ljy«itiBss or 
BctKiol to ahiTie a printBror modem among many oompuiQr^ 
Opflratl<>n |B fully automatic wKN pa soflwafo required 
PBfallal Qr Sb^I 4 channels - S2S5 fl Chennela - (33$ 
MANUAL - HARPSWITCM ift opa rated with the HIp of a 
awilqh 2:S And Z:A TtKKlalD allpw itmultNUeoyS COinmuti^ 
ipaNOn. 

SefiBl 1:^ - SSS t.4 - S 99 2:2 - HOS 2.4 - $16S 

Partflflf t:2-$7S 1-4-il3S 22 Slt9 2:4 *19® 

LED and apihe pnotecliph on sarial models Bdd S20 
CODE ACrtVAT£0 PORTER connadt ona qompuiar to 
miullipiepflfipharalA. A Boltwmra coda salaclalha peripheral 
pBrallalorSatril 4 chaohala - S23S 3 cherirtala - S39S 
BufPer option MK SiSO 2S6K ^ SZ50 
ft£MOT£ ‘ TELEPATH connecU multlplB compulart to 
mullipia panphariils. A lotactor it each compuler or lorm Inal 
chDom up lo 4 periphoraliand 313010/1 buiy iletyi 
4 4. $495 4:&'$795 3eroctQr-$39 

= a l^-*! N fttm C l tu i ffr i ^ 

ROSE ELECTROKtCS (713) 933-7673 

P.o. eox 742571 HC 1 VISA ACtapted 

HOUSTO N, TX 77274 Daakr Inqulrlit liHltHl 

CALL US POfl 4Lt VOUB iNTEAFACaN££BS 


Heritage Systems Corp ^ 



HSC^91O0 
ao By 24 
Or 2B Line 
Alpha numeric 
Video Terminal 
Card 


ANSI R3.64/Olher Terminal Emulations 
50 To 30.4K Baud Serial Port 
RS-232 Of TTL/CMOS Versions 
IBM PC Compatible Keyboard Input 
EEPROM Based On Screen Config 
Composite or Separate Video 
100 By 100mm Card 5V Only @200mA 
$139 TTL/CMOS $149flS-232 


PO Box 10568, 
Greensboro, NC 27404-0588 
(919) 274-4818 


J 


Inquiry 287 


Inquiry 147 


NEC PRINTERS 


(1 Year Factory Warranty) 


Pinwriter P5.$ 930 

Pinwriter P5XL.$1075 

Pinwriter P6.$ 450 

Pinwriter P7.$ 615 

Elf 350/360.$ 380 

3510/15/30/50.$ 715 

8810/15/30/50.$1040 

Optional Forms Handling 
Devices.CALL 


QUALITY PRINTERS 
8415 Cement City Road 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 


LOW COST 
HIGH RESOLUTION 
DATA LOGGING for 
IBM PC/XT/AT« 

15-Bit four input channel system 
7 samples/second with hardware 
and menu driven software S415 

Expand system above by 15 analog 
input channeis (64 max.)... $165 

Add thermocouple thermometry to 
above, 6 channels for.__$175 

Add 16'blt, 12,000 sample/second 
capabilities to above for... $210 

Call for quantity pricing or 
for. quotes on custom hardware, 
software or complete systems. 


LAWSON LABS, INC. 

5700 Raibe Road 
Columbia Falls^ MT 59912 
Phone: 406 387*5355 



Inquiry 278 


Inquiry 175 


Inquiry 96 






















































QUME DISK 
DRIVE 

DS, DD, 360K for PC 



Teac FD55 BV 
Tandon TM100>^2 
1.2 m tor AT 


DAISYWHEEL 

PRINTER 

• 22 cps. 2K buffer 

* Diablo compatible 

* Parallel serial 

• Proportional spacing 

SI 99 

List Price *499 
Tractor —*69 
Sheet Feeder— *129 


Printers On Sale! 


HARD DISK 
DRIVE 8349 



10 MB KH- 
20 MB Klt- 


20 MB hard disk card. 


’349 

*399 

*449 


HI-RES 

640 X 262, .38 dot pitch, 

16 color, RGB, non-glare 

COLOR MONITOR 


^269 


20 MB HI-SPEED 
HARD DISK FOR 
YOUR AT 

Limited quantity 

30 MB Hi-Speed_ 

40 MB Hi-speed^_ 

70 MB Hi-speed- 

120 MB HLspeed_ 


*695 
‘895 
. »1i95 
.*3395 


By 

Hitachi 
includes 
cable & 
FREE 
Swivel 
Base' 


RGB Color Monitors 


Hitachi 640 x 262_ 



Magnavox 640 x 240_ 


Citizen 120D 120 cps . 
OKidata 192 160 cps_ 


_*198 

*339 

Epson LX-86 120 cpS _*100 off 

Epson FX-85 160 cps _*150 off 

Epson FX-286 160 cps _*300 off 

Epson LQ-eOO 24 pin ._*230 off 

Epson LQ-1000 24 pin _*300 off 

Epson EX-900 300 cps _*200 Off 

Epson EX-1000 300 cps_ *200 off 
Epson LQ-250a 324 cps _ *400 off 


PC Multifunction Cards 


394K Jade Seven Pak 
w/OK. p, s. c. c, g, software -.*99 
364K Jade Seven Pak 

with 384K installed__M39 

AST Six Pak Plus 64K_*159 

AST Six Pak Plus 384K_*229 

AST Six Pak Premium 5l 2K_*3e9 

AST Rampage 256K _ _.*239 

AST Rampage 2 MB _*699 

Tall Tree jRAM-3 OK _*109 

Tail Tree JRAM-3 2 MB_*599 

Intel Above Board 64K _*279 

Intel Above Board 2 MB _*599 


AT Multifunction Cards 


Magnavox green TTI- 

Magnavox amber TTL _ 

Amdek 310A amber _ 

Quimax 14" green T/S_ 
Quimax 14” amber T/S 
PGS MAX l2Eamb©r_ 


*9« 

^*149 

*139 

*139 

*159 


PC or AT Video Boards 


Hercules Color Graphics_*159 

Jade Color Graphics_*89 

Hercules Mono Graphics Plus *199 
JADE Monochrome Graphics _*99 

Quad EGA k___*359 

JADE EGA+_*239 


EPSON 

HOMEWRITER 
100 CPS * m QQ 
PRINTER ^ 1 OiJ 


PC Mouse 


3 Button Mouse with 

pop-up software, serial_*99 

PC Mouse w/Dr. Halo Ji -*119 

Microsoft Mouse with 
PC Paintbrush software _*129 


NO-SLOT CLOCK 


*49 


Real lime clock/ 
calendar for your 
PC-XT or clone 


High Speed APU Chips 


0087-3_*119 8987-2_^*159 

09287-3_^*179 80287-0_*269 

NEC V-20_^*11 NEC V-20„*14 


1.5 MB Jade-AT Pak 
w/OK, p, s, optional g, s 
1.5 MB Jade-AT Pak 
w/1.6 MB RAM insteiied . 
AST Advantage-AT 128K _ 
AST Advantage-AT 3 MB _ 

AST Rampage-AT 51 2K _ 

AST Rampage-AT 2 MB — 

Tall Tree JRAM-ATOK _ 

Tall Tree JRAM-AT 2 MB _ 

Tall Tree JRAM 3-AT OK_ 

Tall Tree JRAM 3-AT 2 MB 

Intel Above Board 128K- 

Intel Above Board 4 MB_ 


Networks 


AST PC NET Board 
PC NET Starter Kit _ 


_*199 

_*399 

_*349 

_*989 

_*469 

_*749 

_*169 

_*599 

_*239 

—*699 

_-*399 

*1299 


SURGE/NOISE 
POWER STRIP 

UL Listed, U.S. Made 



PC Power Supply 


135 watt power supply- 
*325 I power supply. 

*695 


64K BUFFER FOR 
YOUR EPSON 

Sehai or paraiiel input Fits MX, 
RX, FX printers 

Limited vUM 

Quantity 


Plotters 


Roland DXY-aOO 8 pen 
Houston Inst. PC 695_ 


^*399 
*599 

Houston Inst DMP 40P_*849 

Houston Inst. DMP 29_*1699 

Houston Inst. DMP 41/42 _ *2495 
Houston Inst. DMP 51/52 _ *3795 
Houston Inst. DMP 56_*4495 


_*269 

_*319 

Quimax EGA 640 x 350 __*409 
NEC Multisync 800 x 560 _ CALL 

PGS HX-12 640 X 240 _*439 

PGS HX-12E 640 x 350 _*529 


Monochrome Monitors 


OMNI-READER 

TEXT SCANNER 

*179 

List Price ^799 

Reads and 
inputs type 
written text 
into your 
computer. 
Uses a standard RS-232 
serial port. Software & cable kit 
for IBM or Macintosh *29 


1200 Baud SIOQ 
Modem l 


Internal 1209 baud card 



with software 

External 1200 baud 

*129 

*139 

Hayes 1200B internal 
card w/o software 

*329 

Hayes 12008 fnternaf 
card w/$tnartcorn II 

*359 

Hayes Smartmodem 1200. 
Hayes 2400B internal 
card w/Smartcom J1 

_*389 

*549 


Hayes Smartmodem 2400_*589 


Iso-Bar 


These industrial quality ISO-BAR's 
contain surge suppression circuit¬ 
ry & butlHn noise filters plus a 15 
amp circuit breaker. 

6 sockel, 1 finer ISO-BAR_*44 

4 sockel. 2 filler ISO-BAR_*59 

6 sockel, 4 filter ISO-BAR _*69 

200W standby power supply _*269 
425W standby power supply _‘399 
675W standby power supply _*599 
1000W standby power supply *899 


Apple Accessories 


lie Va high disk drive 
lie Vj high disk drive 
lie, III disk drive_ 


lie B4K. 89 column card 

114 80 column card_ 

Grappler printer card_ 

11+ 16K RAM card_ 


^*119 

*99 

*129 

_^*49 

*119 

*89 

‘39 


*79 


II+, He printer card & cable_.*49 

11+, Me cooling fan_*59 


Microfazer Buffers 


j Expands to 64K (Parallel to 512K) 
BK Parallel in/parallel ouL*139 
64K Parallel In/parallel put _*164 
128K Parallel in/parallel out _*269 
51 2K ParaJlel in/parallel out _*499 

Your choice: serial in/$eriaJ out; 
parallel in/seriaJ out; serial 
m/parallel out. 

BK_*159 S4K_‘199 


JADE COMPUTER 


PLACE ORDERS TOLL FREE! 


Continental U.S.A. 

(800)421-5500 


inside California 
(800)262-1710 



4901 W. Rosecrans Ave, Box 5046 
Hawthorne, CA 90251-5046 

Prices at our six store locatiorvs will be higher. 

We accept cash, checks, credit cards or purchase orders from qualified firms and 
insUlijL^Diis Minimum prepaid order $1&.00. Californisi residents addfax Prices 
& availability subject to ii^hange wlltiout notice. Shipping &. ha ndii ng cha rges via UPS 
Ground 50^t/lb. UPS Air | t OO/ib Minimum charge S3.00. 
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pin6C01ll ‘ .IBM Compatibles 


>2 SPEEDS TURBO SYSTEM 


FULLY IBM PC/XT COMPATIBLE 4.77/8MHZ 


. 640K on Board RAM 

• 2 Floppy Disk Drives 
- Disk Comroller Card 

• 150W Power Supply 

• FCC Type Slide 

• ‘AT Style Keyboard 

• 8 IBM I/O Sbts 

■ 8083-2 Micro Processor 

• 8087 Ci^Ptocessor Socket 

• 4.77 MHZ/8MHZ Qock Selectable 

• Monitor ai>d Display Card Not Included 


Fully Assembled and Tested . .* 595 ®« 

(Other Options and Configurations Available, Please Call) 



-PINECOM AT SYSTEM- 

FULLY IBM AT COMPATIBLE 



• 8/6 MKZ Clock Sdectable 

• 80286 CPU 

• 1.2 MGB Fbppy Drive 

• 200 Watts Power Supply 

• Hard Disk/Floppy Disk Controller 

• 512K RAM Expandable to 1 MGB 

• Cbck Calender w/Battery Backup 

• AT Style Keyboard 


Fully Assembled and Tested . *...^ 1229®® 

30 MGB (ST 4308] Hard Disk ... ^620 

Other Options, See Below 


$76®® 


/ 


* * SPECIAL OF THE MONTH * * *- 
INFRARED REMOTE KEYBOARD 

Now you can operate your PC/ 

XT Computer as far as 25 feel 
away without any cable in bet 
ween. State of the art infrared 
wireless keyboard made in USA 
with lop quality key switches by 
Cherry. 

Unit comes with receiver (just plug into the keyboard input on your computer) 
and the (ransmiUer b built inside the keyboard. Limited quantity availiable. 

— SALES ITEMS 

20 MGB Hard Disk (Seagate ST-225} (79 MS)..*280“» 

Western Digital Hard Disk Controller Card WX-2 ... * 110®® 

30 MGB Hard Disk For AT (ST 4038) (39 MS). *620®® 

Half Size Modem Card 3CX)/1200 BPS Hays Compatible ... $135®® 

3 Button Mouse System with Software (Serial) .* *85®® 

TTX 1411 RGB Monitor 14" 0.31 Dot 640 X 250 ..... $330®® 

Samsung 12" Monochrome TTL Monitor, Amber or Green , $89®® 
Samsung 12" Monochrome Composit Monitor, Amber or Green *75®“ 

Monochrome Graphic Adapter with Pointer Port . $S5®“ 

Color Graphic Adapter with 2 Composit Output . $70®“ 

0/576 K Max. RAM Expansion Card For PC/XT . $45®® 

Fujitsu 360K Half Height Floppy Disk Drive ___ $8S®® 

Joystick with 2 Fire Buttons For IBM . $18®“ 

6 Outlets Power Strip with Surge Suppressor and Main Sw. . $ 12®® 

8087-3 Co processor Chip For XT (4.77 MHZ) . * *_ $115“® 

8087-2 Co-Processor Chip For XT Turbo (8 MHZ) _____ $168®® 

80287-8 Co-Processor Chip For AT (8 MHZ) .... $299®® 

NEC V 20 Processor (Replace 8088) 40% Faster ... $13®“ 


—. EGA ADAPTER AND MONITOR 

EGA Adapter: $239®® 

• 100% IBM Compatible 

• Displays 16 out of 64 Colors 

• 256K RAM on Board For Video Memory 

• Dual Scanning Frequencies 
(15.75 KHZ/21.85 KHZ) 

• Works with Standard or EGA 
Color Monitors 

• Light Pen interface 

EGA Monitor: 


$ 439 ®® 



• H' Black Matrix Non-Glare Screen 

• EGA and CGA Compatible 

• Dot Pitch 0.31 Band Width 25 MHZ 

• Display 2000 Characters (80 X 25 Rows) 
i 64 Colors Display in EGA Mode 


. Dual Scannli^ Frequencies 
(15.75 KHZ/21.85 KHZ) 

■ Resolution =720 X 240 
(15.75 MHZ)/720 X 350 
(21.85 MHZ) 


—TRANS-NET- LOCAL AREA NETWORK— 

The Most Ea_^-to-Use and Low Cost Local Area Network 
System For IBM PC/XT/AT or It’s Compatibles 

Features; 

• Trans-NeI Spool (Printer File Spooling) 

• Trans-Net Mail (Ejectronic Mail Software) 

• Enhanced Networking DOS Commands 

• Multi Tasking with High Performance 

• ClassrcMam Monitor 

• No Dedicated File Server 

• Hard Disk Sharing 

• Floppy Disk Sharing 

• Printer/Plot ter Sharing 

• Transparent to DOS 

• File/Rccord Locking 



$ 279 ®® 


Trans-Net (X31 System; 

Network Interface Adapter, Utilities 
Software, Tap Box, 30 Feet of Trunk 
Cable {R&422), Cable Terminators, 
Instruct bn Manual for Setting Up 
Basic Network System, 


Addressable Users; 255 Stations 
Diskless Boot ROM for Statbns 
Operating System: MS DOS 2.0 up 


Specifications: - 

Topology: Distributed Bus 
Data Rate; 1 MGA Bit/Sec 
Distance; 4000 Ft Max. 

C^Dling: Standard Phone Twisted Pair Wire 

-3 MGB MULTIFUNCTION CARD FOR AT* 

* User Expandable Up to 3 MGB 
with 128/512K Increments 

• One RS-232 Serial Port (2nd Port Optional) 

* One Parallel Printer Port 

• One Game Port 

RAM Set (Each 512K) ..._ $108®® 

2nd Serial Port f.C. Set . $26^® 

Shipped With Zero K RAM 



#ME3000 

$1840® 


^2 MGB RAM EXPANSION CARD FOR XT’-H 

* Confirms to Lotus/Intel Expanded 
Memory Spect. (EMS) 

• Up to 2048K Bytes of Expansion Memory 

• Uses 64K or 256K RAM Chips 

* Software and Instruction Manual included 

Memory Set (Each 512K). $108“® 

Shipped with Zero K RAM 



$14700 

ItMEMO-ZOOdXT 

^4 SERIAL PORTS (RS-232) ADAPTER 



MS-40(1XT 

$9200 

MS400-AT 

$12500 


. 4 Serial Ports COM 1. COM 2, 
COM-3, COM-4 

- Custom Fully Molded Serial Cabling 
and Mountings 
• Short Card Design, 

Available For 'AT' or 'XT' 



COPY II PC OPTION BOARD 

'^Copies Virtually All Protected Software” 
For IBM XT/AT, Comes with Disk Back 
Up Utility» Copy U PC Board, Cable and 
Instruction 

$9900 


* * * DOOR TO DOOR DELIVERY TO EUROPE VIA UPS AIR 


PINE COMPUTER INC. 


9690 Telstar Avc., Suite 204 
El Monte, CA 91731 


Phone; (818) 575-1882 
Telex: 5106017376 PINECOM 


TERMS: COD accepted on cashiers check or cash only, no credit card. Shipping charges (or COD ondErs = 5%of total purchase, for prepaid orders, mirumum charge applied. 
Foreign orders require special handling, please ask for details.» IBM is fegtaiered irade mark qI IBM Cori>. 
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FREE^ 

Media-Mate Diskette Holder 


($15.00 value) with purchase of 
Each 100 Diskettes from this ad 
(Brand Names Included) 


Presenting our own Brand 

Produced by a major manufacturer 
Millions have been sold— 100% Guaranteed 
(You may be using them now v\/ithout knowing) 

... So Why Pay More? 

_ PisketteB 

DS/DD. 43 EA. 

DS/HD for AT. 1.39 EA. 

Order in multiplies of 100 only! 

All Best 5 V 4 ” Diskettes are poly bagged in 20’s 
with tyvec sleeves, write-protect tabs and user ID labels. 

_ 3Va" PiBkattea 

SS/DD. 1.19 EA. 

DS/DD. 1.59 EA. 

Order in multiples of 100 only! 

All Best3V2" Diskettes include user ID labels. 



Holds 50 SV4" 


A $15.00 Value 

^ FREE -K 

with Each 100 Diskettes 
or purchase separately 
for $8.88 
U.a made-Highest quality 
Why pay more and settle for less? 



Holds 30 3 V 2 " 



COMPUTER 

SUPPLIES 


2148'A Bering Dr- 
San Jose, CA 95131 
(408} 435'3866 


TO ORDER, CALL TOLL FREE 

1-800-351-BEST (2378) 

1-800-451 - BEST (in California) 

Visa, Mastercard, C.O.D. or Prepaid. Corporations rated 3A2 or 
better, government agencies and schools may send in purchase 
orders on a net30 basis. Minimum order $25.00, Shipping charges 
are $3.00 per 100 diskettes{Minlmu m shipping order$3.00} (within 
the continental US). APO, FPO, AK, Hi, PR and Canada Orders add 
10% to cover PAL and Insurance. Ali other countries add 20%. 
C O D. Orders Add $4.00. No Sales Tax outside Caitfornia. 
Saiisfaction guaranteed on ail products. 


maxell 


Boxed in tens 

51 / 4 ” SS/DD.... .89 Ea. 
5Va" DS/DD ... 1.09 Ea. 
5Va” DS/HD... 2.19 Ea. 
31 / 2 ” SS/DD... 1.39 Ea. 
31 / 2 ” DS/DD.... 2.09 Ea. 

(Minimum order 20) 

Free Media-Mate with each 100 


\ferbatim 


Boxed in tens 

51 / 4 ” SS/DD.89 Ea. 

SVa” DS/DD... 1.09 Ea. 
5y4” DS/HD... 2.19 Ea. 

3y2” SS/DD... 1.39 Ea. 
3y2” DS/DD... 2.09 Ea. 

(Minium order 20) 

Free Media- Mate with each 100 



1 


Nashua 


Boxed in tens 

51 / 4 ” SS/DD.69 Ea. 

51 / 4 ” DS/DD.75 Ea. 

51 / 4 " DS/HD... 1.79 Ea. 

3y2” SS/DD... 1.29 Ea. 
3y2’’ DS/DD... 1.89 Ea. 

(Minimum order 20} 

Free Media-Mate with each 100 


BONUS 


Boxed 
in tens 

S'A” SS/DD-.59 Ea. 
51 / 4 ” DS/DD-.65 Ea. 

(Minimum order 20) 

Free Media-Mate with each 100 


inquiry ^07 for End-Users. Inquiry 408 for DEALERS ONLY. 
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J a ' rneco Mail-Order Electronics 

415 - 592-8097 




Part Hu. 

1-9 

10+ 

Part No. 

t-9 

10+ 

7403 _ 

... 29 

.19 

74Sa. 

65 

35 

7402. .... 

... 29 

.19 

7406. , - ... - 

46 

35 

7404. .... 

... .35 

25 

7480. .. 

205 

1.96 

7405. .... 

. .. 09 

.29 

7490. 

,49 

39 

7406. 

... 39 

29 

7493 . 

,45 

36 

7407. 

... 39 

29 

74121 . 

.45 

.35 

7408 . 

. . . 35 

26 

74123. . 

39 

,49 

7410 . 

. .. 35 

25 

74125. 

55 

.45 

7414 . 

. .49 

39 

74125 . 

.75 

35 

7416. 

.. . .45 

35 

74143. . 

4.05 

395 

7417- 

,.. .45 

.35 

74150L. 

135 

125 

7420. . . . 

, . . 35 

26 

741S4 

135 

138 

7430..... 

... 35 

25 

74155 . 

1,59 

1.49 

7432 .... 

,.. 39 

29 

74173 . 

35 

,75 

743a .... 

... 39 

29 

74174. . 

.66 

35 

7442. , , , , 

... .55 

.45 

74175. 

-65 

35 

7446. 

.., .79 

.69 

74176 . 

.99 

39 

744S. . . . . 

... 39 

.79 

74181 . 

1.95 

135 

7447. . . , . 

. .. ,89 

.79 

74189- - 

335 

135 

7440. 

... 205 

135 

74193. . 

.79 

.69 

7472._ 

... .75 

.65 

74195. 

1B5 

1.75 

7473. 

, . .45 

35 

74221. . 

.99 

39 

7474. 

... .45 

35 

74273.. 

205 

1.95 

7470 ,. , . 

... 49 

39 

74365 _ 

.50 

59 

7476. 

... .45 

35 

74367, , , 

.69 

.69 


.LS 

74LSOO - 

.. 29 

.19 

74LS165_ 

.75 

.85 

74LS02, .. 

. .. 29 

.19 

74LS166. . 

.99 

39 

74LS04.. 

... 35 

25 

74L3173. ... 

.59 

.49 

74I_S05, - 

. ., ,35 

25 

74(,3174. 

.49 

39 

74LSOQl . 

. 1.09 

29 

74LS175. 

49 

39 

74LSQ7... 

,-109 

29 

74LB1B9_ 

459 

4.49 

74LS0a . . 

. . 39 

19 

7413191. 

39 

.49 

74LSia . . 

. . . 29 

.19 

74LS193. .. .. 

.79 

.69 

74LS14, . 

.49 

39 

741JS221 . 

.69 

30 

74LS27. . . 

. . . 35 

25 

74LS240. _ 

.79 

.69 

74LS3a 

... 29 

.19 

74|_S243. 

.70 

30 

74LS32. . . 

...36 

.25 

741JS244, . . , 

.79 

39 

74LS42. .. 

... .49 

39 

74tJS245 _ 

. .89 

79 

74LS47,,, 

. . . ,99 

39 

74^5259... 

. 39 

39 

74LS73.. . 

... .89 

29 

74LS273 _ 

. 39 

.79 

74LJS74 .. 

... 35 

25 

74LS279_ 

. .49 

39 

74LS76 .. 

. .39 

29 

74lJS8i2Z. , 

,4.06 

3.95 

74LS7a .. 

... .55 

AS 

74LS365 _ 

. .49 

39 

74LS8a .. 

... 39 

49 

74LS363... 

. 49 

39 

74LS06l,. 

... .35 

26 

74LS367 _ 

. ,49 

39 

74L59tlL .. 

.. .49 

39 

74LB06a_ 

. .49 

39 

74LSe3. . 

, 49 

.39 

74LS373. . 

. ,79 

,89 

74IJ$123.. 

.. .59 

.49 

74LSa74 _ 

. .79 

69 

74LS125,. 

... .49 

39 

74LS393, ,.. 

. 39 

,79 

74IJSl3a . 

.49 

39 

74LS59D.. , . 

.635 

6.96 

74LS139 . 

... .49 

39 

74LS624.... 

, 205 

1.05 

74LS154. . 

.. . 1.09 

99 

74LS629. . . . 

.229 

219 

74LB157.. 

... .45 

.35 

74LS340.. .. 

. 1.09 

99 

74LS1 5a . 

.., .46 

.35 

74L3S45 ... 

130 

99 

74LSie3. 

... .59 

.49 

7415675 .., 

. 1.09 

J99 

74LS1&4.. 

.. 39 

.49 

74LSSa5 . . . 

235 

195 


7 AS/PROMS 

• 


74SOO. . .. 


29 

74S100'. . .. 


. 129 

74S04. . . 


35 

74S1B9..... 


. 1.69 

74soa . 


. 35 

74S196 . , 


. 240 

74Sia .. 


.. 29 

74S240. .., 


. 1r19 

74S32. , . 


. 35 

74S244_ 


, 1-49 

74S74. , ., 


. 46 

74S253 .... 


,79 

74SB5. ... 


. 1.79 

746287'. . .. 


. 1.49 

74S86. . . 


. 35 

74S2SB*. . .. 


. 1.49 

74S124. . , 


.3J96 

74S373 .... 


. 149 

740174... 


. .79 

74S374..... 


. 1.49 

745173,, 


.79 

74S472*, , . 


2.95 

y-Qi 

tajs 

74ALSOD. 


.. 36 

74AL6l3a .. 


89 

74ALSCt2. 


35 

74ALB174. .. 


. .89 

74ALS04. 


, - .39 

74ALS170. ,. 


. 39 

74ALSCia 


. . .89 

74ALS240. .. 


. 1.49 

74ALSia 


. - ,39 

74ALS244., . 


. 1.49 

74ALS27, 


39 

74ALJSS4& . 


. 1.49 

74ALS30. 


. .89 

74AL6373. 


1.69 

74ALS33 


. 39 

74ALS374... 


- 1,59 

74ALS74. 


.. .49 

74ALS673.. . 


. 139 




74Fi0a -. 

39 

74F139_ 

.89 

74F04. 

. 39 

74F157, ..... 

.95 

74Foa . 

_ 39 

74F1Q3,_ _ 

. 3.05 

74F10. . . .. 

. 39 

74F24a . 

. - . . . 1.39 

74F32. 

. 39 

74F244 . 

. 1.39 

74FT4. 

. .49 

74F253.. 

.90 

74F85 ... 

.50 

74F373 . 

. 139 

74F135 .. 

. 89 

74F374 . 

. 139 


CD—CMOS 


CEMOOI.19 

CD4011.19 

CD4013.. 29 

CO4015.39 

CD4017_ .55 

CD4015.50 

CD4020., -...59 

C04081.. . 25 

CD4082 . 38 

004095 . 35 

CO4094 . 89 

CD4O103. .. ., 2.40 

C04S0a . 36 

CD46ia . 80 

CD4024..49 

004027.. ,35 

CI34511 . 69 

CD4518 . 80 

CD403a _ .29 

CD4040..B6 

CD4049. . 20 

CO4060...29 

CD4051 . .50 

CD4515... - ,75 

CD45Sa . 75 

CD4622 . ,70 

CD4535 . 79 

CD4S41 . -59 

CD4062 . 59 

CD4545 -70 

CO4063 59 

CD4553. . 4,^ 

CD4OS0..3.05 

CD406a . 65 

004065. 20 

GO4069. . 25 

CD407a . 25 

GD4Q71 . 35 

CO4072. . 35 

C04S5S. ... .79 

C045aa . 249 

C04S73 (MCI 4572) . .39 

074563 . 80 

(X145S4 . 39 

CD4Se8 . 80 

MCI 4411 . 395 

CD4075 .. . .65 

MCt449DP. .. 4.49 


COIWMODORE CHIPS 


For VIO20, C-64 and C-128 Personal Computers 


Part No. 

Price 

Pert Hq. 

RiCB 

Pi^Ne. 

(Ytca 

6502 MPU w/Cloclt 

2.26 

6529SP1. 

. ,. 4.95 

6551SID-. 

. 14.95 

BSD? B-Bit CPU . 

. 4.B5 

B551ACIA.. . 

... 3.29 

'B2S1(»PLA.... 

. 13,95 

6508 wmAM A IfO S,9B 

Bseovic-i, ,. 

,.. 10 .95 

B701 OkKfa Chip . 

. . 9.95 

6610CPU....... 

9.95 

e567VIC-U. .. 

... 14,95 

*5721 PUL . ., 

, 14.95 

6S25TPI. 

7,95 

6&69VIV,,... 

,,, 14,95 

WtTTH.' 02S1WI = U17 (C-64J 

BS2GCIA.. 

14.95 

eS72. 

... 14.95 

'No 3oac Awatoble 


Replace the 0086 or 8088 in Vbur IBM-PC and 
Part Ha._Increase Its Speed by up to 40% 1_^ 

(IPD70108D-5 (SMHz) V20 Ctilp (Replaces the 8060^...S 9.95 

tJPD7D1DaD-8 (SMHz) V2Q Chip (Replaces the 8055-2)...$11.95 

UPD70118D-8 (8MHz) V30 Chip (Replaces the lOBB or 8058-2).$14.95 


MICRO FROCaESSOR COMPOMEMTS 


MicMimiiicEssiin ckips 

Pwt No. Phc« 


□7e5w. . 

CDP1802C£ 
2661 -3 . 


. 4.49 
, 4,95 
. 5 .95 


2B0. 

zao-cmc.,,. 

Z&6-DART. . 

j5BO-PtO. _ 

ZBOA. . 

zsoArcra . 

ZBClArOART. 

ZBOA^>ia., 

ZBOASKm. 


ZaOB-CTC. , 


1.25 
1.79 

4.95 
1.79 
1.35 
149 

1.49 
4J95 

2.95 

3.49 
4.29 

85 »e/«ntt/aasoa beil 

6502 . 2L25 

65CXI2 jCfvlOSl .... ag5 

6SaO, , -- 1.75 

6622. .. 2.95 

6632. . 6.49 

6S51 . a29 

6000 . 1.75 

6802. .. 3.49 

6S1Q . 155 

6021 . 1.29 

6840 . 3.95 


BSna/BBim/BiOOO Cont. 
FtertWci. PTka 

6845. 

... 295 

6848,. 

.. .205 

6650. . .. 

., 1.49 

6852 . 

. . . 395 

eeoooLe. ... 

1105 

60661PB ., 

S0S 

BOOOSElltfS 

6031. 

2.05 

0OC31BH . 

.. 14.95 

0035 . 

. .. 149 

0O73W. . 

.2908 

BOeOA . 

. . 249 

8O05A. . 

, .. 220 

8066. . . . 

. ..&95 

8006-2 . 

.. . 8.95 

8007 (SMHz),,.. 

.12500 

8aS7-2(aMl^. 

.159.96 

8088 . 

... 6 4S 

8068-2 . 

. .. 595 

Si 15 ... . 

. .. 490 

0155. 

... 105 

6155-2. __ 

. , 2 .49 

6155. 

... 249 

0202- . . , -. 

, .. 905 

8203. . 

.. 14.95 

8212. 

. ..1.40 

8224 ___ .., 

. .. 228 

8225 . 

... 249 


8000 SCRIES Cefit 

Part WoL _Price 

0237-5. . 4.90 

8243..22S 

8250A. .. 5.49 

a250B (Fbr IBM) ... 6.95 

8251A L. 1.75 

8233-5 , , 1^ 

8254 . 2.95 

8254-2. .. 4 95 

82554-5 . 1.59 

8257-51 . 249 

8259-5- . 195 

8272. . 449 

8279-3 .. 295 

8741 . ia95 

0748. . 7.95 

8749. . 9.95 

8751. . .. 3995 

0755. 14.95 

Jim AcguismoN 

ADC0804. . 319 

ACJGOBOa . 596 

ADCOaOa ... 395 

ADG0815 .... 14 .95 

ADC»617. . 596 

DACO0O6 . 1;95 

tACtOCie . 549 

AY-3-1 Q15D. .._ 4.96 

AY-5-1013A . 395 


-DYNAMIC RAMS- 


4116-16 16,304x1 C150ns> . . . 89 

412B (Hggybgck) 131ja72 k 1 (200ns) . .. 4.49 

4164-150 65.536x1 (ISOna) . 1.15 

4164-200 63.336x1 {200ro) . 95 

TMS4416-12 16384 x 4 (120ns) . 4J25 

5118 16804x1 (120™) . .69 

41255-160 262.144 X 1 (160ns). . 2-96 

50464-1S 55,536 x 4 (1 SOns) (4464) (41464) . 4 95 


2016-12 2048X8 (laOnS) . 169 

2102 1024 X 1 (35003) . 89 

21CI2-2L 1024 x 1 (25006) \-P. (9l Uffi) .... . 1.96 

2114N 1024 x 4 (450na). 99 

2114N-L 1024 x 4 (450rs) LP. . 1,09 

2114M-2 1024x4 {20006) . 1.05 

2114N-2L 1024 x 4 (200o3) LP. ... 149 

21C14 1024 X 4 (20003) ((^VtOS) . 49 

2149 1024 X 4 {45n9.) . 4.9S 

6101 256x 4 (4S0n3) CMOS, .. 195 

6116P-3 20h48xS (15006) CMOS. . 189 

6116LP-3 2048 x 8 {1 50 ob) LR CMOS . . . 1S5 

6264P-1Z 8192x8 (IZOtb) CMOS . 389 

e264LP-12 8192 xS (120ng) LP CMOS . 425 

6264P-15 0192 x 0 (160ns) CMOS . 359 

6264LP-15 8192 x 8 (15006) 1_P CMOS . 375 

6514 1024 X 4 t350nS) CMOS (Uro444C> . 4.49 

432S0-15L 32.768 X 0 (1 BOns) Law 24.95 


1702A 256 X a (1)«) . . 5 .95 

TMS2516 2048 X 0 (45006) 25V . 455 

TMS2532 4096 x 8 (4S0n3) 25V. ,, -. , . 5.96 

TMS25S4 8192 x 8 (45D06) 25V. .. 8-95 

270B 1024 X a {45006). A95 

TMS2716 2048 x 8 {4S0ins) 3 voltage, . 985 

2716 2048X0 (45006) . 375 

2715-1 2048 X a (35005) 25V.. 4.95 

27C16 2048 x 8 (450ns) 25V (CMOS) . 549 

2732 4096 X 9 (45006). . . 395 

2732A-20 4095 X 8 (20003) 21V, . 425 

2732A2S 4096 X 0 (250ns) 2lV. .. 395 

27a2A-45 4098 X B (45006) 21V. . . . 37S 

27C32 4098 x 9 (4S0n3) 2SV (CMOS) . 549 

2764-20 8192 X 0 (20Qns)21V. - 4.25 

2764-2S 8192 X a (230ns) 21V., . 3.75 

2764A-25 3192 x B (250ns> 123V . 4.25 

2764-45 8192 X a (450 Oh)21V. . 349 

27C54 8192 X a (450ns) 21V (CMOS) .. 5.49 

27128-25 16.384 X 0 (250nB.> 128K 21V . 4:25 

27128A-25 16384 X 8 (25Clns) 12.5V. .. 4.95 

27C12S-2S 13384 x 8 (260n&) 2tV (CMOS) . . 5 95 

27256^25 32,768 X 0 {250rt&) 256K (125V). . . 5.95 

27C256-2S 32,768 x 8 (260n3) 256K (CMOS) (135V)_096 

27512-2S 63036 x 8 (250rtS) 512K (12 j5V). 19-95 

68764 0192X0 (4S0na) 25V . 1395 

68766 8192 x 8 (360ns) 25V. .. 1595 

740387 25ex 4 P1=lOM O.C . 1-29 

745471 256x8 PROMTS..,.. .. 4J95 

8^123 32 X 8 FROM TS. . Sl49 


Linv Pflonif UIW SOCKETS 

i Hu. 1-a ip-99 10<H- 


WIRE WRAP SOCKETS lEOUl] LE¥EL HZ 

PartNoL 1-9 10-93 lOP-l- 


.11 

.10 

.09 

6 ptn WW. . .. 

. . 39 

.65 

.49 

,12 

.11 

,10 

14[^ WW, 

., ,85 

39 

.55 

.13 

.12 

.11 

16 pm WW. . .. 

.60 

.65 

.80 

25 

23 

.10 

24 pm WW.... 

. . 1,19 

1.09 

.99 

27 

24 

21 

30 pin WW.. .. 

.. 130 

120 

1.10 

29 

26 

23 

40 pm WW.. ,. 

., 166 

1.60 

1.55 


TFw MM:)321 Is a tv camera gync ponarmtar dsagnod to 
supply the l3aeie Bynqr fijnctior>9 kK ^h«r Mjiw Of moro- 
chnome 525 (Ire/SOi^ Ifilerl^edl and camera video fecorder 
appNCalkinfi. COLOR SURST GATH A SYNC 

AUOW STAPLE COLOR OPERATION 

MM5321..$11.95 

Dionaasia^” ^ 

on 050 ~ AppItcxtionE:Teoching Hdx^ uspliancec. 


tlsn«^ eijc-The PTI050 ig g starxlaid DIGOALKEFl Kit ericoded 
iriftfi 137 EaparstB and usatul wdrids, 2 tores, orHt: £ dltteroriE 
gilerxw dorationg The wrard&and tones have been assigned 
discfote sctdressaa, makJns It poselbie bo output alngio words 
or wcxda corxaitenated into phrases Ofr evgn ganlBnceg, The 
‘Voiced'OLftpul of the DTI 050 Is a highly Intelligible mate voice. 
The on 05Q CDfisisb of i Speech PtTXKSsai’Chlp, MII541(H 
(40-p*n} iwid twe (^ 9fwch ROMs MM5216438R1 and 
MM521 e4SSR2 (24-iiinJ ah^ with a Heeter Vibrd list and a 
recofnmended echemalic diagram on the applKfllion aheeL 
PariNa 


OT1050 


$24.95 


DTI 057 “Expands Ihe DTKJSO vocabulaTV from 137 
words IP Over 2S0 words. Includes two (2) ROMs and specs, 

DT1057.$11,95 


IIMTE 

RSIL 

PartNo. 

Prtea 

Art HO. 

Pdoa 

FEOzoaa ,,., 

. 1205 

7211JPL(TTL) _ 

6,05 

FE02030. .... 

_ 12.95 

7211M1PL (IvSqrri). 

...7.49 

710eCPL..., 

,. 005 

721 ecu . 

,2905 

7106EV/KiL ,. 

. ... . 4905 

721 saPl. . 

, 24,95 

71D7C34_ 

. 11.05 

7217U, .. 

. 10.95 

7107EV/Ktt., 

. 49,05 

7217Aff4. . 

. . 9.95 

7207AJFO. ... 

... 595 

7224IPL. . 

. 1205 

72Q7AEV/KtL. 

0.05 

7226AEV(Klt .... 

,90,95 


- somcRTAit. sraNDAim (sotn t THtj amp header piik socketc also mailable - 


74HCOO. , 

. 25 

74HCl7a.... 

, - .60 

74MOQ2 _ 

. . 25 

74HCJ221 . 

. .99 

74HC04, . 

. 29 

74HC2 4a , 

. .70 

74HC0a .... 

29 

74HC244. . 

, . .79 

74HC10. . 

. 29 

74HC245.. 

.89 

74HC14. 

.49 

74HC25a . 

. .59 

74HC30._ 

. 20 

741-10250 . . 

. .65 

74HC32 . 

. 29 

74HC273 . 

. . .70 

74HC74 .... 

. 39 

74H(!375 

.. .79 

74MCt7&. 

. 39 

74HC374- . 

., .70 

74MC75. 

. 45 

74HC393 ... 

, , .75 

74HCa5. 

. .79 

74HCS95 . 

.. 1.19 

74HCS6.. 

. 30 

74HC6ea . 

,, .70 

74HC123_ 

__ . 69 

74HC404D. .. 

.. . 69 

74HC125. 

. .40 

741-104040. . . . 

.. .59 

74HC132. ., 

. .49 

74HC4050. . 

. . .50 

74HCl3a. 

. .49 

74HC4aeD. . 

. . 1,09 

74HC139 , 

. .49 

74HG4511 . 

. , 120 

74HC154 ... 

.1,19 

74HC4514 .. 

,. 1.19 

74HC163,... - 

. j65 

74HC453a . - - 

.. .89 1 

74HC174. .... 

. .69 

74HC4543 . 

, . 1.19 

:Fac— 

CSIMOS 


74Coa. 

. . ... 29 

740174. . . 

.. .79 

74CH2.. 

- 20 

740175-. . 

. . .79 

74C04. 

29 

74C221,. . 

, . M0 

74C05. 

. 35 

740245. 

.. 129 

74010- 

35 

74C244 .. 

,. 120 

74C14. 

. .49 

74C373, . 

,, 140 

74032. 

. 35 

740374.. - 

.. 1.49 

74074 ,. 

.59 

74C912. . 

,. 7 05 

74C85. 

. 139 

740915. .. 

.. 139 

74085. 

. 35 

740920.. 

.. 995 

74089. 

.510 

740921,. . . 

. . 9.96 

74090. 

. .99 

740922 . 

.. 3 .95 

740154. 

.2-09 

740923, . 

..308 

74C173. . 

. 1j05 

74C925 . 

.. 5,95 

UNEAR 

□30Cia6{>J. .. 

.1.05 

LF41lCaM . 

. . .79 

TIJ074CN. . 

. 39 

TL497ACN, .,,,., 

..200 

TLQBJCri . . . 

_ .99 

ISE54aH (C540H). . 

.295 

LM307N, . , 

. 45 

IME555V.. 

,. 29 

UVIS09K, . . ., 

.. 126 

XFLLS55 . 

-. .75 

LM311M . . ,. 

. 45 

LM556M. 

. . .49 

UVOITT, . 

.70 

ME558N. . 

. . .80 

LM31SN. 

09 

LM56SN .. 

. . 00 

LMaiON. . . .. 

., . ,00 

UM567V.. 

. . .69 

1344320^^5.,, 

136 

ME592N. 

, . .80 

LM320T-5. ... 

.59 

LM741CN,.. 

.. 29 

LM323K. , . . . 

. -.305 

LM747C1V.. 


LM324M .. 

. 39 

MC1377R, 

,. 405 

LM33aK. .... 

. 4.05 

MCl3QeP.. 

. .595 

LM339N_ 

. 30 

LM1458NL. 

.. 30 

LM340tL5,.., 

... 120 

LM14BaNL . 

,. .49 


LM340K-12. . 
|JVI34iDK-15L . 

LM340T-5 _ 

LM340T-12 . . 
LM34CFT-15. .. 

LF347N . 

LM048N. _ 

LJF351N. . 

LF3S3N . 

LF355N. . 

LP356M. _ 

Lwesaisj,_ 

LM30OhJ. .. .. 
LM361N. . .. . 

LM 3 aciM-a .. 
LM3BBM-a . 

LMSSTM . 

LM393N. . . . 
LM399H . . . 


. 1.29 
129 


. .49 
. .49 
, 1.79 
. .69 
. .39 
. .49 
. .79 
.79 
49 
. 319 
. 1.7Q 
. :99 
. .99 


LM14e9Ml. 

LM1496N. . 

LM1S71hJ. . . 

LMie72Nl . 

LM1096N-1. __ 

UL1V2C103A. . 

XR2203 . 

XH2211 ... 

XR2243 . 

LM2907N . 

LM2917N (Spel) . 

LM3900N, . 

LM3906M . .. 

LM3S09N.. 

LM3914N. . 

LM3916N. . 

NE5032 . 

NE5534 . 

75477.. 

76477 . 


, 2.95 
.395 
. 1.69 
. .99 
,395 
. Z95 
, 1-95 
.2A9 
. 1.5S 
. 49 
. 1.19 
. .99 
. 1.96 
. 1.96 
89 
. .69 
. 129 
. 5 95 


PARTIAL LISTING - OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! * GALL FOR QUANTITY DISCOUNTS 
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UrUHTc: Our 1987 Product Selection Guide is 
Here! M Pages of Components, Peripherais & More! 




commodohe^ commtible 

ACCESSORIES 

Now Compatible 
With C-f2a/ 
RS232 Adapter 
for VIC-20. C-e4 
and C-12d 

I Tha J032CM aflcMn caxiimctton Df standard nS23l2 

printers, moOlerm, etc, to your VK>20, C^M jaickiijiiig the 
S;X-e4 h>rtsbt*}, and C-12a. A 4-fiole switch aJIvwe the ky 
weioii vf (he 4 canlnil liwa ComplHte inetBiMirtkKi and 
opwation tnttrudkirM Jndudad 

• Pluga into Uhar Fbft ■ Provldea Siiiriclard FlS?32 Signal tewats 
■ Uses 6 Big naln fTransmtiH Beoeive, Clear to Send, Hequed to 
I Send, Data TermtoaJ Data Sal neady!i. 

I JE232CM.$39.95 

Vfoice Synthesizer VIC-2D & C-64 

- Talking Ht Mmtmsf 

I JESaoCM. ■ ■ ..$99.95 

External Power Supply 
CPS-10{farc^)....,_$39J5 

Parallel Printer Interface 

2K auifaj; Expantttibl& to lOK! 

MW350 {Rwvtc-go,o-64^c.i2a).,, * * $54,95 

TRS-SO^ COMRATIBLE 
ACCESSORIES 

E-X-P-AN-0 TBS-BO MEMORY 

AH cofn 0 C 0 fnfii^& with tSocumentatfon 

TRS-8D MODEL Un 

Tns-16K3 200ns (Model Ml]. SS.dS 

I TRS-1BK4 250na (Model I). $5.49 

TRS^eO COLOR AND COLOR II 

I TRS-64Kr2. $7,35 

, Mew models only - 

I TRS-CoCo-Ind. 2--50464'a f41464'9],,,, Si0.95 

TRS-aO MODEL 4,4R AND 4D 

I TBS-WK-a. .. $7.35 

Expanda 4 from l6K’fi4K or 
Model 4P and 4D (rom WK-12flK 

’ms-0aKrap*L.$14.95 

Expands Modal 4 from S4X lo I gflK_ 

TR&W Model too * NEC > Oltvettl 

MIOOSK.$19.95 ee. or3 lor $54.95 

-ms-ao Modfll l 00 6K Expansion 

NiCSKR.... $19.95 ba. or 3 far $54.95 

htec Model PC-MOl A BK Expanston 

OMiOait.$19,95 w. or 3 tor $54.95 

Ollwlli Model MID &K EjjMnslon_ 

TANDY 200 

M200fl.$59.95 ea. or 2 for $109,95 

Tandy Model zeto 24K ExpansiDrt 

- IlfieWlOlilftilSER 


r -'’' 

Efatae bHI EPHOMfl, Eraeae Id s chtos vriAhIn 21 mirtiilMa 
<1 dtip In tSinlnulHj. MRlnlalrua cwistonl exposure dlslonco 
Of 1'. oondLiotrve teeuo Nneretlmlinatosetotlc bUflld-opL 

04j(H-in safety toch to pravent UV ojtoosuro- CofnjMCt - $.[^01- 
X 3JD’W It 2.eO"H. Completti with hotolngi tray tor a chips. 

DE-4 UV-IPROM Erwor-$89-95 

UVS-11EL ReplacAment Bulb< * . . $19.95 

CAfABOOKSTj^!^ 

30009 htedonal Unear Date Book m) .. $14.95 

30009 Intenll Deto Booh .$ 9.95 

30013 ZKoe Data Book <S5> .....$14.95 

30032 Hattonal Unaor Supplameol (04). $ 6.95 

210B30 Inlii HeniiHY ftandbook (OS).$17.95 

230B43 (rdef HtoneyMwn Hodbk. Sel fOS)..,. $24.95 

MUmN/SPRlTE-STYi-EWiis 

MUI^ . $9,95 

Tbftn (nduatrles [4.6S“ stf., 60 cJmt 

8U2A1,.,.....SB.9S 

EQiG Rotrofl (3.125" square, 20 cimj 


NEW PROOUCTS! 

TTX 14° RGB 

Color Monitor 

for IBM PC, XT and 

Compatible Computers 

' InpuS Sfgnal: iVideo) tIGB TTL Level and 
Intensity Signal; Sync: Separate TTL Laval 
(poalllvo or nagnllve} - Scaufung Freq.; (Horli 
14, &KH 1 to 17.aK * Video Be ndwldih: 1 SMHr. 

■ ResoJutlon; 640 * SOO ■ Connector: DB 9- 
pjti (toCi'-) ‘ ftjvier Ctmaurnplton. 70 WflttS 

■ Size 14.su X t6,5"W * IS-STI - weight; 
27 Lba. '1TK-1410 Is compaUblG with ifie 
IQM-ICQ end toe IBM-EGA Cerda (righn 

Tn(-1410G, a gTT...$299.95 

DISK DRIVE SALE! 

MRS2S Poubfa-sided 4BTPI fSM PC7XT CbmfiaffOfef._$69.95 

TM10(M Doyble-sJtfad 96TFI 0U40 Drtml .. $59-95 



ZUC:K!=1H30^^!^I3 



Expansion Memory Half-Card for 
IBM-PC, Xi; Portable, Tandy 1200 
and Compatible Computers 

EiipAnd ycur oortip^lBf (0 1E9 full capacity cl €40K 
It will ecsepl eilher 64 K ifiamdirv ctoipe 14164) dr 
2S6K niemory chips (41256). 


$39.95 


EM-1 DO CardwtHiOKnAM. . . . $59.95 

EM D 


zuc:ki:RRc>4hi:> 



Multifunctfon Board with Clock Calendar for the Tandy 1000 

The Zuckarboard MulStonclton Boerd altowe you to expand toe memory on your Tandy 1000 
to as much asS40K. The Muitltonctlcn Soard comes camplete Mrttfi DMA Contnsller. HS232 pod, 
a dock/catondar end RAM Dish Printer Spooler. The Zucherbeard MuhllijncUon Board Is made 
In toe ULS.A. and comes wlto a eftandard 2 year warranty. 


MTAN-256K includes 25$K RAM and M&nuaL . .. 

MTAN-512K l ndudes 512K RAM and Manual. 

.. $179.95 
,. $209-95 

Expansion Memory Half-Card and Clock/Calendar 
for the Tandv 1000 — OMA Controiler Chin on board/ 

TAN-EM256K includes 258K RAM and Msnusl__ 

TAN-EMSIZK Includee S 12 K RAM and Manual, 

.. $ 99.95 
.. $129.95 

Options for TAN-EM256K/512K 

TAN-C IndJufififi PlLig-In Clock Option Chip (only}. .... . . 

... $39.95 

TAN-D Irvciudea RAM Disk Spooler Softwart (only). 

.., $39.95 



3.5" Micro Floppy Disk Drivie for 
Tandy 100 & 200, NEC8201 A, 
IBM PC, XT, AT and 
Compatible Computers 

NowyoutlBM PCorcompaUble 
can read and write the same 
disks as your portabiet 


__ ^ ** Inoludea 3.5" Disk Drive, Cable. * ^ 

rD-103 /VC Adapter, Biank Disioette end Documentation. 4 * - $1 79.95 

Software for the FD-1D3 Disk Drive isoftwer* neaded far waiioni 

TS1 Tandy 1 00 TSDOS Disk Operating System Software . $44,95 

782 Tandy 200 TSDOS Disk Operating System Software . $44.95 

TSM NEC PC8201A Disk Operating System Software . . $44,95 

UPDOS fBtVl PC, XT, AT end Coitipatible 

LAPOOS Disk Operating Syetem Software. , ........... $74.95 


IBM^ COMPATIBLE 
ACCESSORIES 

83-KEY KEYBOARD 



■ Ideniical layout as original IBM PC Keyboard ■ highly 
desirable case with palm real - Complete wlto cable anddato 
PLUG mi 

KB83. SALE .$29.95 


Floppy CtorttTpler (SmS. 


Buikf an IBM PC/XT* Compatibtef 

1BM-64K(2> e4KnAUCM[»{iH).$19.90 

KB-83 
IBM-FCC 
18M-Case 
IBM-MCC 
IBM-PS 
FD55B 
IBM-MON 
IBM-MB 


$ 29.95 
$ 39.95 
$ 39.95 

Card.$ 89.95 

$ 69.95 

Dtili Drive. .......... $109.95 

MonochFoim Hfinltnr. ... $ 99.95 
MbthartMard. .. $129j9i5 

Regular List $$09.5$ 
IBM^-Special tlCKd a Hama Bhtjve) ■ ■ $549-95 

AddHionai Add-Ons Avaitablet 

IBM-KB eS-Kay Keyboard. 89.95 

IBM-ENH Enharmed Keytnwrd.S 89-95 

IBM-ICB imei^tad Color Board .. - $ 99.95 

IBM-EGA Enhd. anipiitofl2S6i4nAU,, $259.95 

IBM-20MBK 20MDHafdDiakPrlve.. . . $449.95 

iiBM Si a regi'aferEd tisdemsrk of IBM Conyurars 

Universal 

IIEW! 64K/256K W|y? 
Printer Buffer 

"jOllUATHON rMLMAN lit SIGNS 1 




The UBUFFER Univaraal Prtntor Buffer is a hhsfioed data 
buffer that acceplB data al a high rate, and toan outpufe this 
data to youf printof Tbu save ynluabte compiler lime. The 
UeUFFER can pa eennaetad to practically any computer or 
printer. There are tour possible combtoaiiwis: 1) Serial to 
Serial, 2) Serial to Parallol. 3) Paralrel to Parallel. 4) Parallel 
to Serfel. MarruaJ inpludfid. Si?*: 9-l/3"L x, 4Vi-W k 1 


UB64K. . 
UB256K. 


$199.95 

$239.95 



. IBM 
Compatible! 
g* DISKDRIVES 


FDSSB feac t^elghL ...... $109.95 

JtMt55 Panasonic Sii" PS Vr^talgiiL .. » $109.95 
TM100-2 Tkndon " DS Ful-+ldght. . . . $119.95 

JMR 5V4" disk drive ENCLOSURES 

Complete with powar supply swiK^, 


DDE-1 FH. $59.95 

Housea 1 Full ■ Haight 5vi‘ Floppy OhMC. 

DDE-2HH. $69,95 

Houses 2 Halt-Height 5ti' Floppy Drives - 'rtjrtIcaJ 

HDDE-1FH,-,.. $194.95 

Houses 1 Hard Disk Drive 


$20 Minimum Order — US, Funds Only 
Shipping: Add 5% plus S150 Insurance 


Send stamped, 
setf^ddressed envelope 
to receive a Quarterly 
Safes Hyer - FREEf 
11/86 


California Residents: Add 6 %, 6 ^ 1 ^% or 7% Sales Tax Spec. Sheets — 50$ each 

Prices Subject to Change 

Send $1.0$ Postage for a 
FREE 

WarjAMECO 
CATALOG 

C*1986 Jameco Electronic^ 



Mail Order Eteclrnnic^-Worldwide 


ameco 


ELECTRONICS 


V/S4^ 




1355 SHOREWAY ROAD, BELMONT, CA 94002 • PHONE ORDERS WELCOME 415-592-8097 Telex: 176043 


Inquiry 165 
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HIGH SPEED 12 MHZ OPERATION 6,8!%!^d 12 MHZ! 




Complete 
Documentation 
Package with 
Full Schematic 
Diagrams 
Included 


AVT 

CORPOR ATI C3ISt 


ORDER NOW! 

SAME DAY SHIPMENT! 

(FOR IN STOCK ITEMS) 


TERMS: We accept cash, checks, orders and 

credit caifds. Prices and avaUabil ity subject to change 
without notice. Shlppir^ and handling charges via UPS 
ground 5Q0/lb UPS air S1,00/lb. Minimum c^rge S3,00. 


□ ATTAK-286™ MODEL II 24MHZ ... CALL 

D ATTAK-386" 32 BIT MfCRO . . .. CALL 

□ CASES, POWER SUPPUES, PERIPHERALS, ETC. , CALL 

□ TURBO-SCOPr* A^D BOARD . .. $99.95 

□ ATTAK™286™ MODEL 1A BARE BOARD . $99.95 


100% SATISFACTION GUARANTEED. 
10 DAY MONEY BACK GUARANTEE IF 
.NOT COMPLETELY SATISFIED! 


Hardware 
Reset Switch 


0-1 WAIT STATES! I 


UNIQUE FEATURE! 

Multi-Speed 
80287 Numeric 
Processor Speed-Up 
Capability 
(Switch Selectable) 


Completely Assembled 
Tested with all 
ICs and Components 


4100 Spring Valley Road 
Suite 400 


Dallas, Texas 75244 
(214) 490-0344 FAX 96 O-t 309 


Keyboard Interface 
same as PC-AT 


Complete Set-Up 
Software in 
ROM BIOS (No 
Disk Required 
for Set-Up) 


100% OESMilVED, mmACWRBl, 

Assemm and tesjbi in usai 

AIT Corporation is a publicly traded 
company. Majority USA owned and 
traded on the OTC market under AITC 


UNIQUE FEATURE! 


• FULL IBM PC-AT* COMPATIBILITY! 

• FULL MEGA-BYTE RAM CAPACITY! 


•OK RAM 
• 8 MHZ \feision. 
Expansion to 12 MHZ 


FUU. I 
TIME< 
PRODUCT 
SUPPORT 
AND 

SERVICE. 


VOLUME 

DISCOUNTS 

AVAILABLE! 


UNIQUE FEATURE! 


Tf^ Tested 

loriom 

Qu^ Assurance! 


THOUSANDS SOLD 
WORLDWIDE! 


Higher Qu^ 
Inda^ri^ &ade 
AMP Sockets! 


EURO 

CARD 


^IBM and IBM PC-AT are trademarks of tnternatiooaJ Business Machines 


1985 AFT CORP. 
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5 Complete Systems 


Compact 


Tlie pe^1ec! Chatee for Ehn system irrtesrarpr 
wf^o ri« 0 ds ihe I0^^ campatibiliry bul not ir> 
Ihe sJandard PC cab^^■el This model fealuras 
hingedfand lemovafifc ehJos up Ed 3 ' ihfitgfil 
peripri{);Qte dul frari FrofU mounl AC swdch 
and rear mpuiit 13& watt MA&r supply. Also 
makes ari ideal Most' w . Rte Server ' unrt 
irt mull I user canfr^unatiDrie' 


The XTJr. Is arilyjumor In size ' With up tp 
G40K memory on the motti-erboerfl and four 
fritpanshon slots, this stand'alone systam s 
also great for WnrkSlatiariE In a nElworking 
envrronment. li can be upgracfeo lo the 
TUHBO speed molherboerd and you 
can isJso add up ta ^ serial ft 2 parallel porta 
or any ISM compatible flxfianision card A 
pedeoE vMprd proceasing dala enTry Syslem 


This 13 truly the altordatjle porfabie. and we II 
huild II to your specifications Need a 2D 
mug hard disk and 2D meg tape AiEh D40K 
menrory in your portable? No profiSom’ The 
JCPC Compact comes standard wkh a 9" 
amber TTLinDnitor, 135 wall PS. 1?S6K 
memory, IWD 36ClK drives. iTual Time 
CkiCk Calendar w Oatlnry Back-up, ^rtal atvo 
oarallet porta, and our TUAflO MolhorOdPrd. 


rii li standard sysicm iG as cornpblibld wrth 
ISM aa it pan be Feetuiing a 4-layer mefber- 
boarO. fi-siof enpanaion. up lo 640K 
memory on Ibe moiherboard, and the 6.6T 
MHz TiiUBO mode. Also included: DOS 31, 
keyhonrd, 13S wait power supply, TTL 720 i 
348 rcsoiulroti vrdc-o Card, gro&n or amtrfir 
monitor, serial parpflel porta, Feal Time 
CkKk and software 


The XAT iS out maSt versatile and powerful 
syatem Using Inlet'a 00286 processor The 
syslom runs at 6 and 8 MHz with a iroa 
18-bir da-ta bus Comas alanden^ wilh a 3 
meg Add-On boatri 2 pa/aRel A one serial 
purl monitor keyboard DOS 3.t. Ewo 
’ pheigbl OS DO 1.2 meg floppies 


Motherboards 

KAT TURBO XT-SBC 


Power Supplys 

XT 135 watt XT 150 watt 


Keyboards 


Cabinets 


Archive 

Irwin 

Maxtor 

Memtek 

Miniscribe 

Panasonic 

Seagate 

TEAC 

Tiflin 


; This KaytKjarci^‘S!aiiffi>tJ‘S4^i^^*i^"^l^^rSi^ 
ot our )C AT eyatemg, but me layoul is so well 
tikod. wc ne ofletjtm. it hfifo.. 


4 /T A a MHz clock 
Serial t Poraiel 
4-JByer PCD deign 
RTC Catendar 

XPC-XT 


Our XPC’KT cajjmel has nn 6-siot bscH panel 
with eddriional cut-bMs for two RS'232 J 0 pons. 
Features mounling for up Ip four hell height 
pejiphejals 


Our votuThS punChase^ of these IBM style 
unite altowj ue to lowar trie prire oncr^ a^F 


5051 


4 77 &e.67 MH2 
4-layer PCB design 
fi-stot ejipansion 
up 10 64 Dk Mempfv 
838 8-2 praaessor 


Standard 4 MHZ 
up to G40K nemory 
e-5loTeno»n5ion 
Standard B08S CPU 
8087 socket avail 


tba right choree for an axlemal add-on cabinet' 
Add-dn a Happy, (ape b^-uc v up lo 33 rnegoi 
hard dtsk Irialf'heLghl). Dwtcriing power supply is 
includied 


Now a tudy sefciclric unll al an aflondabic 
pr«ca Features a iD 'key numeru: pad £a 
S€PU.rei3- cursor pad 


Cassett^Tainin^^^Tnt/Ex^Modems 


3 Networks 


1 his Full Height cab-inel 
Will bchid a Tapa Back-up 
with fun or 'rhslght Hard 
Disk inside [or two Hard 
Disks) 


■ FCC app rallied lar dtrecl * Runs (he popular 

8U-11 connection Hajies Gammun.icationa 

• Phana Cable A P&rrtk Eu0pl-y SOllware 
Finally a price breaklhrougfli bri a Hayes CPITipatible ei^lernal 
300 1200 baud modem Indudes driiml SPlIware 


Whai IS the Caseetle Training concepi? Using Inlerticiive 
Audto Tnairnng to comDiiiQ me advantage ol classmom end 
sell-leaching melhads. 

Tne Methcd One audio track delivers a leciure enpiamny 

dlB pragram, wtvle 1he aecgnd Irack eriulstea me keyIDOard 
ftctuolly runnum me sludenl b ccrmpulw At fisetueni mtaruala 
I ha lape pauses aulomalicalty Eo afiqw the student keyboard 
mpyt ifttiiqh is mcmiitKed tor accuracy by the NUTS COED 


* d'hlodam software included ' * Riin^e popular 
Also runt X COM saftwijre H^ySS cominuAiHlEitioj 

■ All cablei included SPlIware 

lAre included every feature you would want in a modem card 
U s KCJC fpgfSleted tor direct conneclion lo your modular 
phpne jack with the cord Included 


ChMsa Ifom Single 'ihavghL duaJ ‘jbeight, at ' ihcnghl 
wflh full height base All Sub-syslems mclude con¬ 
trollers. cebles. soltware anb rnanuais 


Our 1986 Catalog is 
HOT off the press! 

Dealers! Check our 
Profitable Discount 
w.im Pricing! 


ncro 

products 

Tnternatronal 


714/898-0840 
Telex: 887841 XORDATA HTBH Fax; 714/897-3363 
k- 15392 Assembly Lane, Untt A •Huntington Beach, CA 92649 -4 


what’s, 

Inside! 


Germany ■ 


Amsterdam ■ 020-45-26-50 


ngland ■ 


Bombay ■ 357172 
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Inquiry 45 


2 MB Expansion Board 

Hard Disk Controller 

304K Muiti-Funotion 

4 Meg Token Ring ^ 

This board aafelies the newr epprosch suggested hy 
INTEL and Lotus 1 '^-S. Also may be used on our 
XT-SBC TOfiBO boed for memory boead at OK. 

ThiS Western Digilal conlnoHer handlea t cir2drivee. S 

To MO megabyleB w^th minimum software conliDura- 
bon;. Fi3aEuresD03 2.1 331 crompalibilrty. andET'SD6 
mtertace 

A MuHk-luriclJOii boero leatunrug Parallel Pori Serial Pori. 
Garim Fov! Roul Time Clock CbJtndftr with Batl4*fy 
Back-up Expend to 384K. all Cables PdrnSpOOleF und 
RAM OtSik S^ttware and Manuks 

CorYneot your workstaticin lo an exiatihg -4 Megabyte 

JSM roksh fino syaterrr or build up your own lEfeE BDZ.B 
standard .sySlem The lowes t qassibfa oc39 for 
100*4induBtry atandarrf comparlbirity 

AT H.D. & Floppy 

Mono & Color Graphics 

7 PAK Multi-Function 

PROM Laser 

This new Weslem Orgrtel combo board ‘wilri Its 1 
VLSI technology W'H give you Ei-data iranafer ral 
faster Ihan the existing combo board in in.e AT 
tzglh 380K and 1 2 meg Ikippy disk driven. 

i-speei} 

■P 

Runs 

Supports two levels pf grephics and lext Id composite 
morwjchrome or RGB color Low resokiljon 32D x £00 
bixel. hrgn resohiiiorL G4D x 200 pixel 

(oplional End s^rigl) Game ftal Reel Time 
Ck>ck''Caleiviar wiin Hilary Back-up. RAMdiak. Piint- 
Spqoler. elf cabtea & manuals 

Hs-speed aligonlAmes w>il frurni 2 716. 2732. 2732A. 

2764 (in 52 sec]. 27120, 27256 EPRGMS unde-- sofl' 
ware control ngfif rn your RC ^ero Force Inserbcm 
-Sockels, Softwero, and Manual j 































































17700Figueroa Stmet • Cation, California ^i248 



The fastest, lowest powered, longest warriritied, most durable, highest 
capacity, most reliable, lowest priced HARD-DISK-ON-A CARD 
available in the world today. 

65ms Access Ttnw - AvgOshfe p Autamaljc Head Unlciadlng - Protects Heads ent 

Media * Sector Sulfer - increases System Jhroimtiput • High neilablElty; £6,000 Nr. MTSF 
WO one eise et/eo dose - 15^ Watl Power Consumption - roivesr Avafiaote . z Vear Warranty 
ion^esf Avaifabfe 


WERE S69S... G£T'EM.WHILE THEY LAST FOR JUST SSS^Ptn 


• 256K Expandable to 640K on Motherboard • Floppy Controller Card 

• Double Sided Double Density Disk Drive • Eight Expansion Slots 

• IBM Type Keyboard (with LED indicators) *135 Watt Power Supply 

The Eclipse 16 is an outstanding value in IBM Compatible Computers. Aftercare¬ 
ful research and evaluation we found it to be the most reliable unit. 

Our computer includes some of the newest features available^ such as the 
4.7MH2, multi-layer motherboard with 2S6K of RAM upgradable on board to 640K. 
A generous eight expansion slots and 135 Watt power supply give you ample 
room and power for add on boards. The enclosure has an easy-access flip top lid 
making upgrades a breeze. And ourfloppy controller supports up to four drives, so 
as many as three additional drives can be used. Bnally, each computer is 
configured and fully tested before sending it to you. 

Satisfaction Guaranteed ! WeTe really excited about this new unit, and so sure 
you will be too,.. that you may return the Eclipse 16 for a full credit towards an IBM 
PC if you are not completely satisfied. 

OPTIONS 

HlMB Hartf Driva w/Controller RGB Color Mon S 

Aifdlilonal Ortva-lnstalled_ ...........TTL Monoohronna 

Irwin 10 Meg. Tape Back up.....488 Mlcroaott Mouse __ 

Upgrade from 2S6K to 640K RAM .......70 Upgrade from Floppy Controller to Dink 1/ 

8087 Math Co Processof_ ......1 19 2 dr I ve controller, clock/ciilsoftws re 

Color Graphics Card..parallel, serial, and game ports . 7 

Monochrome Graphics Card.99 taOO Baud Interna) Mortem w/Software 17 


Omni-Reader... the first optical 
character reader designed and 
priced for the small computer 


COPY: 

‘Manuscripts -Contracts -Articles 
‘Forms 'Invoices 

APPLICATIONS: 

‘Mailing Lists -Editing -Data Base 
Management -Transfering informa’ 
tion between incompatible systems 


Uses a standard RS-232 serial port hookup 
to interface ealsHy with your compuLef. 


1200 BAUD MODEMS 

AVATEXI^ eclipse 2400 


20 MEGABYTE 
WINCHESTER 
HARD DISK DRIVE 


This 300/1200 baud modern matches the design specs 
of Ihe Bell 212A. feature by feature, bfinninaypu reliabil¬ 
ity. impeccable transmission and easy operation. 
Hayes Compatible, except for ‘ S" register Commurri- 
cation sotiware Included. 


Quantity Two 


. Hayts A Sell 212A/103 CompaUble 
-ccnr V.22. v.a2 b\s 

The SCUPSi 2400 rrodem is a mjcrnfMocsssor-based JUB Of haB- 
tkipl&c modem Incorporating tha Eaiest In high speed data 
commur^loatlOTis i:;apabitiEias. ft also accomodates compui«rs and ler- 
jntnals equipped with an BS-zaz port allowtrig corrflmjnicatfon wlin 
otNerOTrrpjters ortlmesNar Jng systems either tocaly or rerrolely, 
Compatbhltlfy, VersidHty and Pertonruinca ara yours In a 
Dcrii^ration deeagned id provkle years of reiisbJe operaslon. 


The Team 212A offers alF the features ol the Hayes 
Smart Modem 1200 for a fraction of the price. Wow is 
your opportunity to purchase a 12fKJ baud moctem at 
frie price of a 300 baud modem. 


SEAGATE 225 2flMe0.1^Ht. 329 299 
SEAGATE 4026 26 M.SSmS, 759 729 
SEAGATE 4051 5t M.35mS. 995 959 
FUJITSU 2242 55M.35mS.1599 1529 
FUJITSU 2243 65 M,35mS. 2095 2019 
RGDIME RO-202E 27MBg. 659 629 
ROUIME R0-2D3E 40Meg. 995 959 
RQUIME RO-204E SSMftg. 995 959 
CORTHOLDATA 9415S8614.1029 1779 
MAXTOR ni140 140 Met), 2995 2929 
HONEYWELL OSM. 27 mS. 1795 1695 
TOSHIBA MK5670 M.39mS.17e9 1729 
TANDON 502 10 Meg. 419 379 


laa.oo 

158.00 

98.00 

17S.W 

35.00 

208.00 

278.00 

49.00 

369.00 

338.00 

199.00 


Tha NEC N212BR modsm Is des^nad tor uso In 
a fackmourri cwngureiion «■ may be used aland 
alone on e*lefn 0 i po>iter. Ttw Ur»l fe luHy 300/ 
1200 Hayas compatfita allowing lot auto dial, 
auto log/on pasavvon] capahiiiiiaa TNi& modom 
is also switch salectable id iha apadal hiEC cotiv 
mand set. which contalri. too many taalums Id 
describe in ttris ilmitBd space. 

The NEC3T2QR or^pf^ cos! $585. Cafilofnia 
Digllal has aveJaWa SOO ynrts which we ere df- 
tannq at only $09. 


NOW YOUR COMPUTKR 

CiYNt'RlIM)!! 


TOLL FREi ORDER UNE TECHNICAL A CAUFORNIA 

( 800 ) 421>5041 ( 213 ) 217-0500 
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VaUfarnSa Digital 

17700Fiauema Street % Carson. Califomia ^)248 


INFRARED 

KEYBOARD 


W 


l^ve C^orry Switch tn/frared wirolsea 64 ke/ keyboard tteaignsd lor use with tho 
tM/PC and XT sarrles compulora. Tfie keyboard operates sirnllar to iba 
Jamolfl iLinsf nr modBm iBlevlsJons, and Iranamlta 20 feat line at sight to Via 
lomputers IH receiver. 

wireJesa keyboard Is ideal tor ctassnsom flamonaiinaiMni or for uso witfi 
Lro^ion screen letovksloti monltorfi. Indudes I'fl ksyboard and recenrer 
Module, ivtenurecturers suggested dst'MasSEfiS now available, while they last 
only $119. 


\^fiiouinBox 


was $3540 now only 


1S9S^ * 

[The Bernoulli Bo* by Iomega, fealufos I D and ^ rnegebyte removebla ear- 
Irldgea, and detnrefs reliability, eitpandabilliyH [ransportability. aecurr^ wid 
fcpeed in one vefsattls subsystem, ft lets you translermegab^as of inlormadon 
fcately and swiftly for primary or backup storage. Or cornWre several software 
brog rams gntP B aingle cartridga for easy awitohlng fram one to anodier, 
peflafaiBHH tbe Be« has Incredlbla rssistance to shKA: arKf vHbralioncomplatfiiy 
^lirrvinatlng tne posstlrty of head ciHam 

jtpandabfa... gncw at your own pace by addmg i nexpsnwve' caririi^es. When 
ecurtty is essential, don't tor* up your system... Just tock up itie cartridges, 
tie BcrnoulH Boo! delivers praformance' ttiat oflsn excescte the besi ffll bartf disk 
tpeed and EbeconvBfilenca ol itoppytSska. At these prices don't ba caught 
ivishing you had one after a loss ^ Irreplacable dele. 


10-f-lDMeg. A22tOH 

List 

$3450 

Our Fries 

1595 

20-I-2D Meg. A2220H 

4540 

2095 

Bootable Controlfer 

255 

159 

10 Meg, Cartridge 

79 

49 

20 Meg.CartrIcfge 

99 

65 


MATRIX FRimreJRS 

_ _ _ _ KEC-TSD 

Sto Gomnl NL- li 3l» cpB-. 136 cfli. Alr« Ste-Nbl 5 

Star i3onwl Nk’ 10,1 !!0 03^30 NLQ. Iracto 0 

Cflban M9PM OFT 1 etJ tner ^ wc ClT-waFl □ 

FanaaoncKXlWl l 20 cDv 39>M.DDiicl t Mdlon. PAN.kXl»i 
To#hrtniKlFya,2JDee«/s«;.E#wmBiiflH£l TOS-aSTPS 

TiMhihaMif^Epwi iaoc(H.aiwir»h#w Toa-a4tPaE 

- - alBCPrlB«[Mr»fcil9i*-pff»r OKt-tteP 

~ ' iiirttralLhlnrlB^ieactlwruc. DKi^reA 

DKI-Me 
FPS4JCB0 
EPSlOflDO 
EPa^Fxas 
EPS^rjaea 
DhS-Baeo 
FTk.P3M 
PTX.PSOQ 


ceidata IKApwariaUhlnrlBSt ieO(5tlif/IflC. 

OKklall* BAP paraHBl IS" paper 
Ejpaori LX-BD 10'1W Chsir/wt 
Epacn lOOOCi naar letter quBlIly 
Epson FXBS IBOrpfl draft 3Zq>s. NLQ. »0 dDUirvcti 
^san FX 2 » 132 coi, ZOOcm 29 ^ MtO. yraphicft. 
tiaiBpf MJocte t>w»d pfirflir W» LJ3M 

PrimrT>n;i FddC Dlgti pfMsr 300 ht»i par mlnulB 

Primrpnr FBOC apeed 600 ton tw iTi«iutn 

WORD PROCESSING PRINTERS 

Siarwrtfti Fl 0 isaoOt paialtei, *D(SiarrsK PPC-FIOF 

Sama as ahc™ biA flS cKBrr*w:.. SO pin Diabti rtuerlKift PRO-FSsP 
NEC081O 3ScKflr/wffliw,1#riiildl«1ia NK-MlO 

NECesaO 5SHSiaf/MC.(fflninlsria£» NiECMM 

NECa&5a popt^Ai piviter daalQnw] ter th* IbWPK: N£C-aS5a 

SilhiertWEXPtMM.arsJB-lO/i^riSpIti^ HR&txPfiOO 

Sitvsr Ftead EXPM& wpv m <™ bul 40dwf/a«. SflO-EXPeM 

Diablp 620, pmi»ai 1 lqAl igwdnq. htvc.S VAft laO ZOapi 0^1-020 
Ji*i 61 DO. 1 (I char ,/iiM JIJK^IOO 

Ji*i 6300,40 char/Bw JPK-B3OT 


ese.DQ 

3fl9.0Q 

350.00 

ZS9.W 

sse.oD 

iCHi.u 

moo 

37800 
«»40 
2^8.00 
638 ea 
399.00 

s«oo 

was.Qo 

3986 00 

67W.00 


4»4)0 
5a8.t50 
1178.00 
117BHa 
aiBoe 
310.01 
7S9 0a 
299.00 

aseoo 
609 j» 


\uick-Lmk 300 



I Tire Quk*4Jfik DDO gives you an Instant link to any dial 141 data base. Such sa 
I Dow Jones, Western Union or the Source, The Quk*-ynl( has tour user 
I proQfammabte togsjn- keys, allowing the operatof, wi#i drVy one key etroke. -(0 
I dial the daia base, tog-in and ginre itie pasawprd. Al this kitormeiton Ie p«ma-. 
I nenily Eiored In nor^atils RAhrf. 

I Features Imdude video output to television or monitDr, auto dial, aufo-kigr toll 
I sized keyboard, 300 baud modem and 1200 traud auxi^lBry piinter port, AH ttiEs 
f to avaifabte tor ottly $59, _ _ 



m 


FOUR PEN 

COLOR PLOTTER 

The manufacturer fias asked us nol to puihMah thatr name. 

But this four color pfotter was produced by one of the Worlds 
largest makers of personal computers. 

The 410 color ptotter will connect to the ssrisl port of ■virtually any 
micro-computer. Simple ASCII commarids direct one of Iho four 
color pens to draw circles, arcs or ellipses on paper or transpa¬ 
rency material up to 11 by 17 Inches. The plotter Is capable of 
producing the full upper and lower case alphabet along with 
seven International character sets. Text can be printed horizolal, 
vertical or diagonal In sizes from 1 / 16 to 6 Inches, slanted forward 
or backward 10 85 degrees. 

Enlargements or reductions are achieved through elaborate firm¬ 
ware. Pen travel Is four inches per second with ,D04"pen resolu¬ 
tion. Standard pens are available in an assortment ol 32 different 
colors and widths. 

The ideal plotter for architecture. CAD engineering or graphic 
design. At $595 It was a greet buy^ et $159 its a steel. Support 
packages for specific computers aveJIahle. Manual only SIS re- 
fundable upon purchase Or plotter. 


PLOTTERS 

Four pan color ptotter, 11 by 17 IBM/PC compattoto APL'41{> 

Sweet r-100 (CotofflxjSli by 12*7 OOWl^l 

HotralQP inelrufTWlB DMP2«. 1 1 by 17 rtOU-2e 

Houston InstriMTianls DMP40.1T by 17, B Dize HOU’40 

Hftiston JnsJTUfTianlg OMFM1 /42 C/t) 24 by 36 MOU^ 1 

Houston ln3l,OMP51/62MPC/D.l4p«iptoflcng ,HDU-51MP 
Houston InsbumenlB OMPse, E size 34 by 44 MOU-50 

Houston ln3.1njmeiH& PCB9S, 11 by 17 miittl-pan HOU^as 
RDland0YX-101fl9tb«t11byl7 ROLlOl 

Finland OVX-.^ 1 1 by 17 multl-pHn S color ROL-etJO 

CalComp 1 D43GT ptoasr CCP-1043 

PlOnT2:^B • MOUSE 

Hltat^ Tiger Tablet 11 by 11" HJT-TT2 

SummagragliiGa Summ&sdtetcb 1 T four hurtton 3UM-SK12 

Surnmagraphics SmnmaMouae 1 tM line reioluHon SUM-MS 
MicroSoh serial mouse wilb paint brush MST-MSzaZ 

Micros^ bus mouse card w/paini bf usti MST-MSB 


$169 

$159 

1779 

95-9 

377B 

4959 

479S 

579 

419 

099 

7099 

615 


139 

129 



XEROX 

Sanfb0 Ctmpakt 

*299 


- 7 :: .-- .-. ^ ^ J»r1^"'lhe SunirtM WiV%llfWt^ 

ainai to drop tri« cvTfiulBr iront PMir pradua IM. CiilBcinip otolsJ hn pun^tsiKl m Itw 

r*mBtoiTHj wantory and Is maXiriB tiA ivill wridlptik si n tacten ol Ha wtgtoal laaM. 

Thla portHtslB lutirAB i pulli« 60 teHum IqiHd cfyaal diplay, (MK of mwnnry qignff boin f»F 

monAor md lAtovAopn outpuh Tht Irrtsmal SCHV120D baud rnodAm inclMtoi BniutoU^al iBlA- 
CHtofw TOMmtA'. Th0 Luvla PM. bfltft t«Hrantoajwi#a1 and: a wriaJ pon programn^atWi T0195^ 
^ TltflBilT€ori(BirMdmtorec«au{iti««qui5to(Xca(rtvHnadidiftiom1h«hAyto»^ 
dciubQn? AA An tAav'dAi'tor dtouilinff nwssaass. 

AO ■HcpOT i*tt! rtn™ modiJA, ptouvAU abnuA, Ip Ur iwlv K18 Also 

jiiral|^, ter $59i«an»OQlurnoprinHarMiriju<Aptoto>diivBmodulA. Tlw SLPirfsi. ftsAtonM ■ 
CP7M DpATAbog ^Am ihUA tfiowM Hw ispwBtof 1d u» wy CP/M program to SW {f ck 

tonnAl and war 5000 CP^M pfOi}r«w WAJaMa «i jxJifc aomahi. 


9/2000 Com filler 

*89 _ 



Ctjmpa/UUA wllh moal Rado Shoe* Color CompiAaT k.__ 

Iw Ib now bvaJIbIiIa in llw Urtnotf Sinira. Mnnulaiiiuiad by toa Tw Carp urxMr MnnsA od Vi 
BrltlBti ereadcoaUng Comptoty. 

■n» Dfogon otitoA* itorniAto wnh S4i( eytB olrneriBry. Mflaf rnodoni pwl olciofl with AC 
pdndar NarlKB. Tfiv uraque fTHCKKomptlAf lAstyrAA Mciorcia'a uh-onoad S$»E mto 
aor Bfxf comAS atandud wWi Cdipr e<w, 4pta bna mEPEgvr, and b hutci 

{KOCASa^ pACfcOfipA. Tw COrKHjl^ HltpulP Odtof HjrnpOfllSa V«0fl Blong will H.F. II 
Aflowg toB bWt 10 Cw UB«d 01 coTfundlon ntUn any edor Maviaton. 

This la Sh Idaal low coat campirtar Id bo uped wBh onr did up irAonTHikm avitorn w 
Sauioe, EaayUnk or any oRnr 1|ma qh vs awin. 



ROiCohr 

MoitHof 

*199 


availaMa ara Rad, Green, ffliw, VBl!niir,Cyart.M*fi«nlo__ 

Tbo MEC riMnitor catrlAa Itw Lman-Mor™ lobr^ and aos orlginiy acfwiBjIfld lix Liaa to tbw 
■lOiikeiHlha Fi 4 iPTi''AiqiopmAM.AcharipB toMonri»'smwfcflirigHlrdnfly(1AamBdAtoBeeunite 
excess ImrenlmY w*kh wore a(*d to CAttofme Otpflal Vf* arpi^r^ihaijw "««■■ nnii innr-nHi 
at a tr«:Uon oi mair ordinal oort- WM WG CompjliBf eonipBUto h£& 1 *0l 7PC 
-»-*^1Z-rvridakCokaiMrTto«»»S15iS. 


SONY. 


53W Floppy Disk Drive 

3 1/2" New IBM portable compatible 


•139 S 



5*74'’DISK DRIVE 



TEAC FDS5BV haH height 
TEAC FD5SFV 96 TFI, half hi. 
TEACFD55GF for IBM AT 
PANASONIC 455 Half Height 
PANASONIC 465 Ht. 96TPI 
TANDON 100^2 full height 
MITSUBISHI new 501 half ht. 
MITSUBISHI S04A AT eomp. 
aUME 142 half height 
Switching power supply 
Inatanation Hit with manual 
Dual onclosure for BW* drives 
34 pin edge connectors 
Scotch head cleaning kit 
Flip & File Stofage tubs 


Ona Two Ten 
109 99 89 

119 109 Ids 
189 159 155 
109 99 89 

139 129 125 
129 128 119 
129 119 109 
169 159 15S 
99 89 89 

49 
in 
59 
5 
19 
15 



Eight Inch Single Sided Drives 
QUME 841 single side 129 119 call 

SHUGART801R 359 359 354 

SIEMENS FDD 100^ 119 115 109 

Eight Inch Double Sided Drives 
QUME642‘^QUMETRACK8” 189 179 call 
SKUGARTSABSIR 495 485 478 

OLIVETTI double sided 169 179 159 

REMEX RFD^4000 179 169 159 

MITSUBISHI M2896^3V^Ht. 459 449 409 
Dual 6” enclosure with power and fan 259 
Switching power supply 89 

Installation kit with manua I 10 


Mar t4rO 

^isrmoo/ 



The Adeus CP72000, is a 22 charactw per sootMid dasy wtieel prJntef which 
accepls 96 character Otobto wheels arxt rtibous. This printer was manr 
ufac!uiie<i: by ihe Olympia TypewritterCofripany k?r Cosmo WorW USA, 

This unit will print 10,12 and T5 charactere per inch propdrttofialEy speced 
wllh increments ol 1/lZO" Bt-dlnedkinai printing, 2 K/Q^e buffer 
sble to 6K} and both sehal and CentTonics parallsl Inlsrfaclng make the 
Adeus CP/20CIO an exceptranal buy al only $159, Origmal pdea ^95. 


Shipping; First f ive pounds $3.00, each additional pound S.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add Gy 2 % sales tax. m GOO's discouraged. 
Open accounts extended to state supported edu cation af institu¬ 
tions and companies with a strong ''Dun & Bradsireet” rating. 
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ZIMCO 

IWTERNATIONAL, INC. 


• iaM/APPLE/HARDWARBSOP7WABBA5K US I # 



* IBM PfiOPi?]rsnrFi?/XL 

^ ■9 . " . F * i > 1 ir r n 

• KAYES 120Q/12003^2400 


CALL if or Catalog & iat«t PRICES 


1-800-2 2 7-6647 

For TechniciiJ Support & WYS 
Call 718-479-7888 
D&B// 130151913 


IDM'S TOP OF 
THE LINE 
WORK STATION 


supply losrs $299 

Ifs o compocr. _ _ESI^Hi 

lockable cobrner — J 

for convenienr, 
secure storage. 



We also corry: 

* Color Diskeires 

► HI DensEiy Diskerres 

* Ribbons 

► Paper 

► Brorher Prinrers 


430 7Hi Av*. N.Y. N.Y. 10123 ■■■an f 

212-244-2960MTANAMKS 


BULK 

DISKETTES 


5Va DS/DD 594 

Price based on quantity of 250 
Includes sleeves, labels and tabs 

Quantities Limited Call Today! 

800-222-0490 


(In N*J. 201-462-7628) 


Full service duplication facility 
24 Hour Shipment 





Freehold. N.J. 07728 




Inquiry 383 


Inquiry 103 


Inquiry 202 


FREE CATALOG 



Outstanding prices on computer 
accessories for your computer and 
workstation. Our catalog features a 
wide selection of quality products 
to meet all your accessory needs. 
Call or write today to receive your 
free catalog. 

LINTEK COMPUTER ACCESSORIES 

POB 8056, Grand Rapids, Ml 49516 
(616) 241-4040 


SPEED 

IBM-PC/XT 


TO 



• Uses 80286 Processor 

• Installs in Minutes 

• Fits Short Slot 

• Optional 80287 Processor 


$399 

CoinpLiter-Agep Inc. 

55 Fishfry Street 

« Hartford. CT 06120 

203-724-5100 


AM-EX 


3 COMPLETE 
HIGH END 
AT COMPATIBLE 

foc CLASS a cEJiriffED 

FULL ONE ViAB W^HKANTY 


$1150 [QtV- 2 & up) 

$1299 

jlMMEDI^UE OEKVIKY*) 

TO □RDIR CMk, OR VWiSTl CnT MAflRETINIG 

(714) 839-3724 

$YiLem iitcludei^r 

“ ATJ Systern Board W''flMHz INTEL 
B02Sb CPU 

■ 640K& Memory expand to IMS 

• Hard disk and iloppy controller 

• 1.3 Megdbyle IJoppy drive 

• Thu TTiosl ccnopallhle BIOS on TnarkeT 

• Case 

• 200W Power Supply 

• AT CortipatiljilE keyboard 

• Battery, Speaker Ai System Keylock 

zero wer( slate or lOMHz System add S200** 

• Ottv^r paoi dt^lljiblir ■ Rtaaie rail for detaiEi 

“ All ontera C.O.D:-CA JTndpni^ uiA SalM Tax 

• UP.S Shippitig $25DD 

CNT MARKETfNC 

IbSflO Harbor Blvd.. Suite jn Fountain 
Valley. CA 92708 
AT is a Reuslered Trademark ol IBM 
All ttjmpul&Y are fulk' assemiiied and Desfed in the UiA 




Inquiry 179 


Inquiry 87 


Inquiry 70 


SOLAR POWER YOUR PC'S 
REAL TIME CLOCK 
NO MORE BATTERIES 
NOW FOR THE MAC TOO! 


NEVEH OPEN U? YOUfl PC AGAIN TO BEPLACE 
A HARD TO FIND AND EXPENSIVE BATTERY. 
FINALLY A P ERMANENT SOLUTION. A SOLAR 
CELUNICAD CbRBlKSnON THAT REMAINS 
CHARGED IN ROOMUGHT OR INDIRECT SUN- 
UGHT. LASTS A UFETIME —NOT A YEAR. 

‘ MODEL PC 60 FOR THE IBM-PC MULTI¬ 
FUNCTION CLOCK BOARDS OF VIRTUALLY ALL 
MANUFACTURERS. REPLACES THE 3 VOLT 
LITHIUM BATTERY lii.9S 
‘ MODEL MAC-100 FOR THE APPLE MACIN¬ 
TOSH. REPLACES THE 4.B VOLT ALKALINE BAT¬ 
TERY S24.BS 

STAB TECHBOLOGY 
F.O. BOX 606 
RUSHLAND. PA 18356 

ORDER TOLL FREE 24HRS—7 DAYS A WEEK 
CALL 1-606-523-8445 EXT 305 
IN PA CALL t-300-346-7511 EXT 365 

PA ZiESiEEVTS PLEA^ INCLUDE I5« SAI£S TAX. 

PLEASE tNClWE 42.5$ BHiPPim AND HANDLING 


68020 


FHL 20x36 

■ Multhuser/Mofti-Tasking 

* 32 'Bit Mceaoao — tas mhz 

* 2 to 30 Usars 

* B MBytd to 14^ MByte 

* 32-Bit Expansion Buss 

* Buld-in SCSI/SASI w/DMA 

■ DIP Switches setect Baud Rate 

* Hard Drive f20MB to 150MB) 

* 720Kb Floppy Drive 

* Real Time Clock w/Battery Backup 

* Software included; OS3/6SOOO. Basic: Word 

Processing; Spreadsheet: Utilities 
- Options: MCessst Coprocessor. 2MB/d Serial 
Poft Board, Mernory Protection, 
Graphics Board Pascal and C 
Prices from $2195 
Deafer tnqufriee Invited 

Frank Hogg Laboratory, Ina 
770 James St. 

Syracuse, NY 13203 
315-474-7856 TELEX 646740 


Advertise your 
computer products 
through 
BYTE BITS 
(2” X 3” ads) 

For more information 
call Dan Harper at 
603-924-6830 

BYTE 

70 Main St. 

Peterborough, NH 03458 
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THE LATEST IN PC ENHANCEMENT PRODUCTS 


$259.95 


ENHANCED GRAPHICS ADAPTOR 

100% IBM COMPATfBLE-PASSES IBM EGA DfAGNOSTlCS 

* COMPATIBLE WITH IBM EGA, COLOR GRAPHICS ADAPTOR AND 
MONOCHROME ADAPTOR 

^ DISPLAYS 16 COLORS OUT OF 64 COLORS unUI AUl V 
COMES WITH 256K OF VIDEO RAM NUII UHLf 

* DUAL SCANNING FREQUENCIES 
WORKS WITH STANDARD OR 
EGA TYPE RGB MONITORS 

* LIGHT PEN INTERFACE 

EGA MGNITOR 

FULL ONE YEAR WARRANTY 

A EGA AND CGA COMPATIBLE 

* SCANNING FREQUENCIES^ 

16.76 KHz / 21.85 KHz 

* 14" BLACK MATRIX, 

NON-GLARE SCREEN 

* RESOLUTION: 

64D X 200 / 640 x 350 

iir .31 DOT, 25MHz 

* 16 COLORS OUT OF 64 

* TEXT SWITCH-GREEN/AMBER 

$489.96 


20 MB 

HARD DISK 
SYSTEM 

INCLUDES HARD DISK CONTROLLER, CABLES 
AND INSTRUCTIONS. ALL DRIVES ARE PRE¬ 
TESTED AND COME WITH A 1 YEAR WARRANTY. 

$389)is 


AT MULTIFUNCTION CARD $199. 


ADDS UP TO 3 MEGABYTES OF USER EXPANDABLE MEMORY 

* SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 1.5 
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 

A USES 64K OR 25eK DYNAMIC RAMS 
A PARALLEL PORT & GAME PORT 

* SERIAL PORT 

* OPTIONAL SECOND SERIAL PORT 

PiaeYBACK MEMORY CARD tKO memory ihsulleq) $49 J5 




CARD $199.95 


UP TO 2 MEGABYTES OF LOTUS/iNTEL COMPATIBLE MEMORY 

A CONFORMS TO LOTUS/INTEL EXPANDED MEMORY 
SPECIFICATIONS (EMSI 

* SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 2 
MEGABYTES 

* USES G4K OR 256K DYNAMIC RAMS 

* USE AS EXPANDED (EMS) OR CONVENTIONAL MEMORY, 
RAMDISK OR SPOOLER 

SOFTWARE INCLUDES EMS DEVICE DRIVERS, 

PRINT SPOOLER AND RAMDISK 




m 
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© COPYRIGHT 1986 JOB MICRODEVIGES 

THE JDH HICHODEVICES LOGO IS A REGISTERED TRADEMARK OF JDH MFCRODEVICES. JDR INSTRUMENTS AMO JD« MICRODE'/FCES ARE TRADEMARKS OF JDR MICRODEVICES. 

IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES 




















Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 

l \/ l ! off ^^ CKl#ioOC please use your customer number whei 

1 I V ll^^l V terms; Mimmuin order SIO.OO. Fof shipping artd handling Inchi 

jjjt-jT ■ n> jMh. A* Ground and S3.50 lor LIPS Air, Orders over 1 lb. and loneign or 

IB 110 KnOWl6S DriV©, Los GHiOS, CA 95030 addillwial shipping t^ge5-plea«Miit«ri our sales defjwtrneritfc 


BB 110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800-538-5000 • (408) 866-6200 


FAX (408) 378-8927 • Telex 171-110 

O COPYRIGHT 1986 JDR MICRODEVICES 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS; Minimum order S10.00. For shipping and handling IrKhide $2.50 tor UPS 
Ground and S8.50 lor UPS Air. Orders over 1 lb. and loreign orders may 
addillorial shipping charges - please centaci our sales department for the amount. CA. 
residents must include applicable sales tBK- AH rnercharHliee ii wairanted for 90 days 
unless nlheiwtse S'^ted. Prtces are subject |p change wttbPiit rWtice- We are not 
responsible lOf typographical ermrs. We reserve the right to iimil quOntiti^ and lo 
sutHlltule maruilacturtf. All merchandise subiect lo prior sale. 
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SmiC RAMS 


2101 
6101 
2t02L-4 
2112 
2114 
2114L*4 
I 2114L-2 
2114L-16 
TWIS4044-4 
TlVlM2ai6-1 SO 
TMM2016 100 
KM6116 4 
HM6116-3 
HM6116LP-4 
HIM61161.P-3 
Hnt6116LP-Z 
HWI6204P15 
HM6264LP1S 
HMG264LP-12 
LP=Low pc 


256k4 

256k4 

IDZAkI 

250k4 

1024ji4 

1024x4 

1024x4 

1024x4 

4096x1 

204BxB 

204BxB 

2048x8 

2048x8 

2048x8 

204SXB 

2048x8 

8192x8 

8102x8 

8102x8 


lASOtu) 

|460m>(CMDS| 

|450nxKLP| 

|4S0nm| 

|450nx| 

(450tuM1^P1 

UOOneKLP) 

a&OnsKtP] 

{45dn3) 

flSOns] 

[iOOr^l 

t200n4]fCMOS^ 

£160f»ljCMQS} 

(200^9] ICM05HLP} 

E150ns](CMOSt|LP) 

(120r™]|CMOS)|LPI 

(150rts}|CMOS| 

jlSaruKCMOSKLPi 

|120n&KCMOSULPt 


DYNAMIC HAMS 


18384x1 
18384x1 
16384x1 
16384x1 
32768x1 
66636x1 
66636xt 
65836x1 
85636x1 
65S36xt 
65636x1 
16384x4 
131072x1 
85536x4 
262144x1 
262144x1 
6 Volt Supply 


DISK SYSTEM ONLY $38995! 


1.38 

3.38 


(ZSOnsI 
(ZDOnsI 
{1 SOtih) 

{120n&) 

[200ns] 

[200ns) (5v| 

(150rB)(5w| 

(120^)|5v| 

[200fi£]|5v| 

£ 160ns] iSvl 
[ISOnaHSVI[REFRESH} 2.98 
(IBOnaJISvl 4.38 

(180na}|5v] 8.38 

(180rsH5v] 6.98 

|200ns]|5v] 2.96 

(160rd}|5v] 2 96 

HEFRESN=Ptn 1 Refresh 


* ★ ★ * HIBH.IECH* * ★ ★ 

HECV 20 UPD 70108 $ 119 s 

REPLACES BCB8 TO SPEED UP IDM PC 10 

* high-speed address calculation 

IN HARDWARE 

* PIN COMPATIBLE WITH 8083 

* SUPERSET OF 8038 INSTRUCTION SET 

* LOW POWER CMOS 

BMHZ V20 UPQ7010B-B $13.951 
BMHZ VaO UPDZOIIB B $19.95 


ORDER TOLL FREE 


irei 


EPHOMS 


1024x8 

E450ns] 

4.95 

2048x8 

(450™»](5V} 

3.49 

2048x8 

(38QrBi}|5V} 

3.88 

4096x8 

|460nii}[5V} 

6.95 

4096x8 

4480nsM6V| 

3.95 

4086x8 

(250rki|{6V]£21V PGM I 

3.96 

4086x8 

[Z00iw|[5V](21V PGMI 

4.25 

8192x8 

[260n«|E8V]|CMDS| 

5.95 

8192x8 

[460n*|[8V) 

3.48 

8192x6 

{250nB|(8V] 

3,96 

SI 92x6 

t200nx](5V} 

4.26 

8192x6 

(350nfe]EGV}|24 PIN} 

17-95 

16364x6 

E250ns)E5V} 

4.28 

32766x8 

E250ns])&V}(CM06) 

10-95 

32768x8 

E260n9H5V} 

7.49 

L Supply 

21VPGM=PragrBniat21 Vollx 


icoliPORAT>oN EPHOM ERASERS 


Model 

Timor 

Capacity 

Chip 

intarttity 

LuW.'Cm^ 

Unit 

Price 

P£ 14 

NO 

8 

B.OOO 

$63.00 

PE-14T 

VES 

8 

8,000 

si 19,00 

PE 241 


12 

9.600 

$175.00 


8000 


8035 
8039 
8080 
8085 
8087-2 
8087 
80S6 
808B-2 
8166 
8156-2 
I 8748 
8755 
I 80286 

I 80287 


1.49 

1.96 

2.96 

2.49 

169.95 

129v00 

6.96 
9.86 
2.49 

3.95 

7.95 
14.95 

129.95 

139.96 , 


0200 


I 8203 
8205 
I 8212 
8216 
8224 
8237 
8237-6 

I 8260 
8261 
I 826tA 

8283 
8283-6 
8285 
8266-5 
8269 
8269-5 
8272 
8279 
$279 6 
82B2 

8284 


Z-80 


Z80 CPU 2 5 MH# 1.69 

4.0 MHZ 

ZBOA-CPU 1.79 

Z80A-CTC 1.89 

ZaOA^OAHT 5.95 

ZBOA-DMA 5 95 

Z80A-PIO 1.89 

Z80A-SiO/0 5.! 

Z80A-SID/1 5.! 

Z80A-SrO/2 5.< 

6.0 MHZ 


2SOB-CPU 
280B CTC 
2808-RIO 
ZSOe-DAHT 
Z808-SIG/D 
Z80B-SIO/2 


3.75 
4.Z5 
4 25 
14.96 

12.95 

12.95 


6500 

T.D MHZ 

8502 2.69 

I 66C02£CNiaS} 12.96 


CRT 

; CONTROLLERS I 


CRYSTALS 


74LS00 


6607 
6620 
I 6622 

6526 

8532 

8545 

8561 

6561 

6581 


9.95 

1.95 
4.98 

26.98 

6.95 

6.96 

5.96 
1995 
34.95 


6800 

1.96 

6802 

4.95 

6803 

8.85 

6609 

6.95 

6609 E 

6.95 

6610 

1.95 

6820 

2.95 

6821 

1.85 

6840 

6.85 

6843 

19.96 

6844 

12.96 

6845 

4.95 

6847 

11.95 

6850 

1.85 

6863 

22.96 

2.0 MHZ 

bbboo 

4.95 

68602 

5.95 

66B09E 

6.95 

66609 

6.95 

6BB21 

3.85 

68B46 

8.85 

88B50 

2.95 

68 654 

7.95 


I 28671 2IL0G 19 95 . 


CLOCK 
CIRCUITS 

MM 6 369 1.96 

MIVt5363-EST 1.95 
MM58167 12-95 

MM58174 11.98 

, MSM6632 2.95 J 


6846 
68B4S 
I 6B47 
HD4650BSP 
I MCI 372 
8276 
I 7220 
CRT6Q27 
CRT5037 
I TMS3918A 


4.98 
8 95 

11.95 

6.95 

2.96 

26.95 

19.35 

12.36 

3.96 

19.96 J 


2J MHZ 

8S02A 2. 

8520A 2. 

6522A 5. 

6632A 11. 

654 5A 7. 

6551A 6. 

3.0 MHZ 

L 660ZB 6.95 J 


1.0 MHZ 


DISK 
I CQNTROUERS I 


1771 
1791 
1733 
1738 
1737 
2791 
2793 
2797 
6843 
BZ72 
UP0766 
I MB887G 
MB88T7 
1631 
[ 2143 


4.98 

9.96 

9.96 

12.95 

12.95 
19.98 
19.98 

29.96 

19.96 

4.95 
4.98 

12.95 

12.95 

6.96 

6 95 J 


BIT RATE 
CENERATORS 


MCI 4411 

9.85 

BR1941 

4.85 

4702 

9.95 

COM8116 

8.95 

MM53D7 

4.95 


UARTS 


AV5-1013 

AV3-1015 

TR1602 

I 2661 

IM6402 
IM6403 
, IN56250 



fSOUND CHIPS 1 

76477 

5.95 

764B8 

8.95 

651-263 

39.85 

AV3-8910 

12.96 

AV3-8912 

12.96 

^PIOOO 

39,00 J 


5.0688 

60 

6.144 

6.6536 

8.D 

10.0 

10.738636 

12.0 

14.31&1B 

16.0 

16.0 

17.430 

18.0 

16.432 

I 20-D' 

22.1184 
24.0 
32,0 


CRYSTAL 
I OSCILLATORS 1 


1 OMHf 
1.6432 

I 2.0 
2.4576 
2.6 
4.0 

6.0686 

6.0 

6.144 

I 8.0 
10.0 
12.0 
12.480 
15.0 
18.0 
16 432 
I 20 .0 
[ 24.0 


MISC. 


TWI69953T S 

TMS99832 IS 

ULIlt20O3 
3242 7 

3341 4 

MC3470 1 

MC34BD E 

MC3487 7 

ilC90 IS 

2613-001 UP e 

AV5-2376 11 

[ AV5-3600 PHD 11.96 i 


I 74tS00 
741S01 
I 74LS02 

741.603 

741.604 
74L605 

I 74L606 
74LS09 
74LS10 
I 74LS11 
741.612 
I 74I.S13 
74LS14 
74LS16 
74LS20 
74LS21 
74LS22 
74LS27 
74L528 
74LS30 
74LS32 
74LS33 
74L637 
74L63a 
74L942 
74LS47 
74LS48 
74LS51 
74LS73 
74L574 
74LS7S 
74LS76 
74LS83 
74LS88 
74LS86 
74LS90 
74LS92 
74LS93 
74LS95 
74L9107 
74LS109 
74LS112 
741.6122 
74I.S123 
74L9124 
74LS126 
74LS126 
74LS132 
74L.6133 
74L9136 
74LS138 
74LS139 
74LS146 
74LS147 
I 74LS146 
74 LSI 81 
74 LSI63 
74LS164 
74iS155 
I 74L616B 
74L6157 
74LS168 
I 74LS160 
74LS161 
I 74E6162 
T4L6163 
[ 74LS164 


74LS165 .65 

74LSI 66 .95 

74LS169 .96 

74LSI73 .49 

74LS174 .39 

74LS17S .39 

74L8191 .49 

74LS19Z ,69 

74L6193 69 

74L6194 .69 

T4LS198 .59 

74L6196 .59 

74LS197 .59 

74L8221 .59 

74LS240 .69 

74L6241 .69 

74LS242 .69 

74LS243 .68 

74LS244 69 

74LS245 .79 

74I.S251 .49 

74LS253 .48 

74LS256 1.78 
74L82S7 .38 

74L82S8 .49 

74LS259 1.29 
74LS260 .49 

74LS266 
74LS273 
74LS279 
74LS280 1.98 
74I.S263 .59 

74LS280 .69 

74LS283 .88 

74LS299 1.48 
74LS322 3.95 
74LS323 2.49 
74LS3G4 1.95 
74LS3B5 
74LS387 
74LS369 
74LS373 
74LS374 
74LS378 
74LS377 
74LS378 1.18 
74LS390 1.19 
74LS393 ,79 

741-6541 1.49 
74L5524 1.85 
741^40 .89 

74LS646 .99 

74LS669 1.29 
743L6670 .89 

74LSSS2 3.20 
74t.S6B3 3.20 
74LS6S4 3.20 
74LS68S 2.40 
74LS7S3 22,95 
81LS95 1,49 

aiL636 1.49 
81L897 1.43 

S1L598 1.49 

26tS2621 2.80 
26LS2669 2 80 
26L631 1.96 

2eL632 1.96 


.38 

.78 

.39 


HIGH SPEED CMOS 


A new family Gf high speed CMOS logc featuring 1 

the speed of tow piower SchelTk', L3hs typical gate 1 

propagaEian detayh combined vuirh the advarrtages of 1 

CMC S: very low pnwer cxinsumpliDr. superior noiae 1 

immunity, and imprwHd output drive. 



74HC00 


74KC: Operate at C M 06 logic levels and are 

ideal 1 

for flew. aU-CIVlOS designs. 



74KCO0 

.69 

74HC14& 

1.19 I 

74HC02 

59 

74HC151 

.89 I 

74HC04 

.69 

74HC184 

2.49 I 

74KC08 

.59 

74HC1S7 

.89 I 

74HC10 

.59 

74HC1S8 

.95 I 

74HC14 

79 

74HC163 

1.16 I 

74HC20 

.59 

74HC175 

.98 I 

74HC27 

.59 

74HC240 

1.89 1 

74HC30 

69 

74HC244 

1.89 I 

74HC32 

.69 

74HC245 

1.89 I 

74HC51 

.59 

74HC257 

,86 I 

74HC74 

.75 

74NC259 

1.39 1 

74HC8S 

1,36 

74HC273 

1.89 1 

74NCe6 

.69 

74HC299 

4 99 1 

74HC93 

1.19 

74HC3GB 

.99 

74HC107 

.79 

74HC373 

2.29 

74HC109 

.79 

74NC374 

2.29 

74HC112 

.79 

74NC390 

1.39 

74HC125 

1..19 

74HC393 

1 39 

74HC132 

1.19 

74HC4017 

1.98 

74HC133 

.69 

74HC40Z0 

1.39 

74HQ138 

.99 

74HC4049 

.69 

74HC138 

.99 

74HC4060 

.89 


74HCT00 


74HCT; Oxect. drop In replacementa for LS TTL 

and can be intermixed with 74LS in the sarrie circut. 

74HCTOO 

.69 

74HCT166 

3.06 

74HCT02 

,69 

74HCT174 

1.09 

74HCTD4 

.69 

74HCT193 

1.38 

74HCTOB 

69 

74HCT194 

1.19 

74HCT10 

.69 

74HGT240 

2.19 

74HCT11 

.69 

74HCT241 

2.19 

74MCT27 

.69 

74HCT244 

2,19 

74MCT3C1 

69 

74HCT246 

2.19 

74HCT32 

79 

74HCT257 

99 

74HCT74 

.88 

74HCT259 

1.89 

74Ktmr5 

.98 

74HCrr273 

2 09 

74HCT138 

1.16 

74HCT367 

1.09 

74HCT139 

1 16 

74HCT373 

2.49 

74HCT154 

2.99 

74HCT374 

2.49 

74HCT1S7 

.89 

74HCT393 

1.69 

74HCT158 

.99 

74HCTfl017 

2.19 

74HCT161 

1.29 

74HCT4040 

1.89 

74HCT164 

1.39 

74HCT4O60 

1.49 J 


74F00 

.69 

74F0Q 

74F74 .79 

74F251 1.69 

74F02 

.69 

74F66 .99 

74F253 1.69 

74FD4 

.78 

74F138 1,69 

74F257 1.69 

74 FOB 

.69 

74F139 1,69 

74F2B0 1.79 

74F10 

.69 

74F187 1.69 

74F2a3 3-96 

74F32 

.69 

74F240 3.29 

74F373 4.29 

74F64 

.69 

74F244 3.29 

74F374 4.29 

















































CMOS 



7400/9000 

1 


741 

4001 

.19 

14415 

4.56 

740D 

.19 

74147 

2.49 

74S00 

,29 

4011 

.19 

14433 

14.35 

7402 

.15 

74148 

1.20 

74602 

,29 

4012 

.25 

4603 

.43 

7404 

.19 

741 SO 

1.35 

74603 

.29 

4013 

.35 

4611 

.63 

7406 

.25 

74161 

.55 

74504 

.23 

4016 

.23 

461$ 

.73 

7407 

.25 

74153 

,55 

74505 

.29 

4016 

.29 

4518 

.86 

7408 

.24 

74154 

1.49 

74S05 

.35 

4017 

.49 

4522 

.73 

7410 

.19 

74155 

,75 

74510 

,29 

4015 

.69 

4526 

.79 

7411 

.25 

74157 

.65 

74515 

,49 

4020 

.55 

4527 

1.96 

7414 

.43 

74169 

1.65 

7453$ 

-29 

4021 

.65 

4628 

.75 

741$ 

.25 

74161 

,69 

74532 

.35 

4024 

.45 

4629 

2.95 

7417 

.25 

74163 

69 

74537 

.69 

4026 

.25 

4552 

1.95 

7420 

.19 

74164 

.85 

74538 

.69 

4027 

.35 

4536 

.95 

7423 

.29 

74165 

.85 

74574 

,49 

AOia 

66 

4541 

1.29 

7430 

.13 

74166 

1.00 

74566 

.96 

403S 

63 

4553 

6.73 

7432 

.29 

74175 

.89 

7456$ 

,36 

4040 

$3 

4585 

.75 

7435 

.23 

74177 

.75 

745112 

.50 

4041 

.75 

4702 

12.96 

7442 

.43 

74178 

1,15 

745124 

2.75 

4042 

.S3 

74C00 

.23 

7446 

.69 

74181 

2.25 

745138 

.79 

4043 

.85 

74C14 

,53 

7447 

.69 

74182 

.75 

745140 

-56 

4044 

,69 

74C74 

,59 

7470 

.35 

74184 

2.00 

745161 

-79 

4045 

1-98 

74063 

1.96 

7473 

.34 

74191 

1.15 

745163 

.79 

404$ 

.69 

74C55 

1.43 

7474 

.33 

74192 

.79 

745157 

.79 

4047 

.69 

74C9S 

.38 

7475 

.45 

74194 

.85 

745158 

.95 

4045 

.29 

74C150 

5.75 

7476 

.39 

7419$ 

.79 

745161 

1,29 

4050 

.25 

74C1E1 

2.25 

7483 

.50 

74157 

.76 



4051 

.65 

74C161 

.99 

7485 

,59 

74T95 

1.36 



4062 

.63 

74C163 

.99 

7486 

.35 

74221 

1.35 



4063 

.63 

74C1$4 

1.39 

7489 

2.15 

74246 

1.35 

■ niTi infi 

4056 

2.13 

74Ct3Z 

1.43 

7490 

39 

74247 

1.25 

■ Ull IH RMti 

4060 

.69 

74Ct93 

1.49 

7492 

.50 

74248 

1 85 

1 ADCOBOO 15.65 

4066 

.23 

74C221 

2.43 

7493 

.35 

74249 

1 95 

■ ADC0804 

3.48 

4069 

.19 

74C240 

1.89 

7495 

.55 

74251 

.75 

■ AOC0B09 

4.49 

4076 

.53 

740244 

1.89 

7437 

276 

74265 

1.35 

■ AiH:oei6 14.33 

4077 

.29 

74C374 

1.99 

74100 

2.23 

74273 

1.95 

■ ADCOai7 

3-36 

4061 

.22 

74C905 10.95 ■ 

74121 

.23 

74278 

3.11 

■ ADC0831 

8.35 

4065 

.79 

74C911 

6.96 I 

74123 

45 

74367 

.65 

■ DAC0800 

4.43 

406$ 

.65 

74C9f7 12.35 ■ 

74125 

.45 

74366 

-65 

■ DAC0806 

1.95 

4093 

J*5 

74C922 

4.49 1 

74141 

.65 

5366 

3.95 

■ DAC0808 

2,96 

4034 

2.43 

74C923 

4.95 1 

74143 

6,55 

9602 

1.50 

■ DAC1020 

8J25 

14411 

9.55 

74C82$ 

7.55 1 

74144 

2.96 

3637 

2.95 

■ DAC10ZZ 

5.96 

14412 

6,95 

eOC37 

.9$ 1 

74145 

.60 

96502 

1 95 

■ MC1406L6 2.96 


DISK SYSTEM ONLY *389<»l 


74S163 

74S174 
74S17S 
7451sa 
745153 
745135 
74513$ 
745137 
745226 
745240 
745241 
745244 
7452S7 
7452S3 
745258 
745250 
745257 
745255 
745233 
745373 
745374 
745471 
74SS71 


INTERFtCEi 


BT2fi 

5t25 

B735 

8T36 

5T37 

BTSa 

□MB131 

Df^a304 

DS5833 

D53835 

DS5536 

OS8S37 


EDflECARD CONNECIORS 


100 

PIN 

ST 

S-100 

.125 

3.95 

100 

PIN 

vvw 

S-100 

,125 

4.95 

62 

PIN 

5T 

IBM PC 

.100 

1.95 

50 

PIN 

ST 

APPLE 

.100 

2.95 

44 

PIN 

ST 

STD 

.166 

1.96 

44 

PIN 

WW 

STD 

.166 

4.95 


36 PIN CEKTROHICS 

Mill 

mCENSfi RIBBQM CAStE $ 35 I 

CEN36 SOLlJEflCUP 4.35 | 

PEMAIE 

IDCEW35/F RIBBON CAStE 7,35 

L CEN36PC RT ANGLE PC MOUNT 4.35 


r INTERSIL 1 

1 ICL7106 

8.86 

1 ICL7107 

12.55 

1 ICL7$60 

2.95 

1 ICL6038 

4.55 

1 ICM7207A 

5.85 

[^ICM72Qa 

15.85 J 


VOLTME 

REBUUrORS 

70^220 CASE 


7805T 

.49 

7905T 

.59 

78081 

-49 

7908T 

.69 

7812T 

.43 

7912T 

-53 

7816T 

.49 

7816T 

.53 


TO-3 CASE 


7606K 1.59 

7805K 

1-69 

7612K 

1.39 

791 2!K 

1.49 


TO-33 CASE 


76L06 

.49 

78L05 

.69 

7BL12 

.49 

79L12 

1.49 


OTHERVOLTAGE REGS | 

LM323K 5V 3A TO 3 4.73 

LM328K m 54 TO 3 3.35 
76H0SK 6V 6A TO-3 7.36 
78H12K 12V 5A TO-3 8.35 
i 7aP0SK 5V lOlA TO 3 14.33 i 


IG SOCKETS 

3 PIN ST 
14 PIN $T 


1-33 100^ 
.11 .10 


16 

PIN 

ST 

.12 

.10 

18 

PIN 

ST 

.IS 

.13 

20 

PIN 

ST 

.18 

.15 

22 

PIN 

5T 

.16 

.12 

24 

PIN 

ST 

.20 

.15 

26 

PIN 

ST 

.22 

16 

40 

PIN 

ST 

.30 

22 

64 

PIN 

ST 

1.95 

1.49 


ST=SOLDEHTAIL 


B 

PIN 

WW 

-53 

69 

14 

PIN 

WW 

$3 

,62 

16 

PIN 

ww 

.69 

,6& 

18 

PIN 

WW 

.99 

,90 

20 

PIN 

ww 

1,09 

.98 

22 

PIN 

ww 

1-39 

1.28 

24 

PIN 

ww 

1.49 

1-36 

28 

PIN 

ww 

1.68 

1.49 

40 

PIN 

ww 

1.99 

1.80 


WW= WIRE WRAP 
16 PIN 21F 4.55 CAU 

24 PIN ZIF 5.56 CALL 

25 PIN ZIF $.35 CAU. 

40 PIN ZIF 3.35 CAU. 

2lf=T EXTOOL 
4ZERO INSERTION FORCE I 


LINEAR 


TLOse 

.99 

LM733 

.98 

T1071 

.69 

LM741 

.29 

TL072 

1.09 

LM747 

.69 

TL074 

1.95 

LM748 

.59 

TLOei 

.58 

MC1330 

1.69 

TLoez 

.33 

MC1360 

1.13 

TLJ0B4 

1.49 

MC137Z 

6.96 

LM301 

.34 

IJM14T4 

1.63 

LM309K 

1,25 

LM1468 

.49 

LM911 

.59 

LM14S6 

.49 

LM311M 

.83 

IJUI1489 

.43 

LJV1317K 

3.49 

LM1496 

.86 

LM317T 

.95 

LMiai2 

8.26 

LM318 

1.49 

LM1863 

1.95 

LM319 

1.25 

ULN2003 

.79 

LM320 M 

«T300 

Xn220S 

3.95 

LM322 

1.95 

XB2211 

2.95 

LM323K 

4.79 

XB2240 

1.95 

LJUI324 

.49 

MPOZSO? 

1.96 

LM331 

3.9S 

LM2917 

1.86 

LM334 

1,19 

CA304$ 

.69 

LM336 

1.79 

CA3061 

.99 

LM336 

1.76 

CA30B2 

.99 

LJVI337K 

3.95 

CA3O06 

.80 

LM336K 

6.96 

CA3$89 

1,95 

LM339 

.69 

CA313aE 

.99 

UVI340 »«7800 

CA3146 

1.29 

LM350T 

4,6$ 

CA3160 

1.19 

LF353 

.53 

MC3470 

1.95 

LF366 

.39 

MC3480 

8.95 

LF357 

.99 

MC3487 

2.96 

LM3S8 

.59 

LM3900 

.43 

LM380 

.89 

LM3909 

.96 

LM383 

1.95 

LM3911 

2.25 

LM386 

.83 

U43914 

2.39 

LM393 

.45 

MC4024 

3.49 

LM394H 

S.9S 

MC4044 

3.93 

TL494 

4.20 

RC413$ 

1-25 

TL497 

3.25 

flC4SS6 

.63 

NE565 

.29 

LM13$00 

1.49 

NE556 

-49 

75107 

1,49 

NE658 

1.29 

75110 

1.96 

N$684 

1.96 

75160 

1.96 

LM565 

.95 

75164 

1.96 

LM566 

1,49 

75188 

1.26 

LM567 

-79 

75189 

1.25 

NE570 

2.55 

76451 

.39 

NE690 

2.60 

75452 

.39 

NES92 

.98 

75453 

.35 

LM710 

.75 

75477 

1.25 

LM723 

.48 

75492 

.73 


1l=TO'5 CAN. K=T0.3. T=T0*220 


DIP CONNECIORS 


DESCRIPTION 

ORDER BY 

CONTACTS 

8 

14 

16 

18 

20 

22 

24 

28 

40 

HIGH RELIABILITY TOOLED 
ST 1C SOCKETS 

AUGATxxST 

.62 

.79 

.89 

1.09 

1.29 

1.39 

1,49 

1.69 

2,49 

HIGH REUABILITV TOOLED 
WW 1C SOCKETS 

AUGATxxWW 

1.30 

1.80 

2.10 

2.40 

2.50 

2.90 

3.15 

3.70 

5.40 

COMPONENT CARRIES 
(DIP HEADERS] 

ICCxx 

.49 

.53 

.$9 

.93 

.99 

.89 

.88 

1.09 

1.49 

RIBBON CAeL£ 

DIP PLUGS (IDC) 

IDPxx 

- 

.96 

.96 

- 

- 

- 

1.75 

- 

2.35 



FOfl OfiOtRlNG iNSTRUCTiONS D-SURMiNIA TUR£ BELOW 


“TTTTTTTTTTTT 

AUGAT 24ST 


D-SUBMINIAfURE 


DESCRIPTION 

ORDER BY 

CONTACTS 

9 

15 

18 

26 

37 

5$ 

SOLDER CUP 

MALE 

DBxxP 

.82 

.90 

1.25 

1,25 

1.80 

3-48 

FEMALE 

DBxxS 

.35 

1.15 

T.SO 

1.50 

2.35 

4.32 

RIGHT ANGLE 
PC SOLDER 

MALE 

DBkkPR 

1.20 

1.49 


1-95 

2-6S 

... 

FEMALE 

DBxxSR 


1.S5 

— 

2.00 

2.79 


WIRE WRAP 

MALE 

DBxxPWW 

1.63 

2.56 

— 

3.89 

5-60 

... 

FEMALE 

□ BxxSWW 

2.7$ 

4.27 

— 

6.84 

9-35 


me 

RIBBON CABLE 

MALE 

IDQxPtP 

2.7$ 

2,35 

— 

3.98 

5.70 

... 

FEMALE 

I DBxxS 

2.92 

3.20 


4,33 

6-7$ 

— 

HOODS 

METAL 

MHOOOxk 

1-26 

1.25 

T.30 

1-30 


— 

GREY 

HOODxx 

.65 

.66 


-66 

.76 

.95 




MTGHDWR 


a 


S3 


OBDERfNQ fNSTRUCTiONS: INSERT THE HUMBER Of COHfACTS m fHF POSmOH 

MARKED "Jfjr" Of THE "OftOfR BT PART NUMBER LISTED 

EXAMPLE: A IS PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBtSPfi 


M0UNTIN6 HARDWARE $1.00 



IOC CONNECTORS 


DESCRIFTlpN 

ORDER BY 

contacts 

10 

20 

2$ 

34 

40 

SO 

SOLDER HEADER 

^DHxxS 

.82 

1.29 

1.68 

2.20 

2.58 

3,Z4 

RIGHT ANGLE SOLDER HEADER 

IDHkxSR 

,85 

1,3S 

1.76 

2.31 

2.72 

3,39 

WW HEADER 

IDHxxW 

1.6$ 

2.98 

3.84 

4.60 

S.28 

6.63 

RIGHT ANGLE WW HEADER 

IDHxxWR 

2.05 

3.28 

4.22 

4.45 

4.80 

7.30 

RIBBON HEADER SOCKET 

IDSxx 

,79 

.99 

1.30 

1.69 

1,99 

22S 

RIBBON HEADER 

IDMxx 


5.50 

6.25 

7,00 j 

7.50 

6-60 

RIBBON EDGE CARD 

IDE XX 

1,76 

2J25 

2.65 

275'1 

|3,8D 

3,9S 



FOR ORDERING SNSTRUCHOHS SEE D-SUSMiNiA TURE ABOVE 



HARD TO FIND 
“SNAPABLE” HEADERS 

CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER. 

ALL WITH .1" CENTERS 

Ik40 STnAIGHTLEAO .55 

1x40 right ANCLE 1.43 

gx40 STRAIGHT LEAD 2.43 

Jx40 RIGHT ANGLE 2.33 , 



DIOOES/OPTO/TRAHSISTORS 


1N751 

26 

4N26 

.$9 

1N7S9 

.26 

4N27 

.69 

1N4146 

26/1.00 

4N28 

69 

tN4004 

lO/t.OO 

4N33 

.89 

1N5402 

.26 

4N37 

1.19 

KBP04 

-56 

MCT2 

,S9 

KBU6A 

.95 

MCT-6 

1.29 

MDA98<T2 

.36 

TIL-111 

.99 

N2222 

,25 

2N39CI$ 

.10 

PN2222 

.to 

2N44$1 

,26 

2N2905 

.60 

2N4402 

.25 

2N2907 

26 

2N4403 

.25 

2N3055 

.79 

2N$045 

1,75 

2N3904 

-10 

TIP31 

.49 


LED DISPUVS 


FNP-357C359I 

COM CATHODE 

.362" 

FND-5IX>{5033 

COM CATHODE 

.6“ 

FND-607{61D] 

COM ANODE 

,5“' 

MAN-72 

COM ANODE 

,3” 

MAN-74 

COM CATHODE 

.3” 

MAN-894$ 

COM CATHODE 

-B” 

■nL-313 

COM CATHODE 


HP5$82-T760 

COM CATHODE 

.43'^ 

TIL-311 

4k7 KEXW/LOGIC 

.27<Y' 

HP5$82-7340 

4x7 HEX W LOGIC 

290" 


DIFFUSED LEDS 

1-99 

1$0-UP 

JUMBO REP 

T1»A 

,10 

.$9 

JUMBO GREEN 


.14 

-12 

JUMBO VELTOW 

T1H 

.14 

.12 

MOUNTING HDW 

T1*A 

-10 

.09 

MINI RED 

T1 

-10 

.09 


SWITCHES 

5POT MINI-TOGGLE ON ON 

DPDT MINI TOGGLE ON ON 

DPDT MINI TOGGLE ON OFF-ON 

spST mini-push&utton n o. 

SPST MINI-PUSHBUTTON N.C 

SPST TOGGLE ON OFF 

BCD OUTPUT 10 POSmON fi PIN PIP 

DIP SWITCHES 


4 POSiTiDN 

-86 

7 position 

-95 

5 posmoN 

-90 

8 POSITION 

-95 

6 POSITION 

-9$ 

10 POSITION 

129 


RIBBON CABLE 


Dear Mr. Rose; 

I feel compelled to conunend you and your people 
for the pleasant, polite, willingness to help and 
professional attitude you have displayed. In 
these times it is indeed refreshing to deal with a 
company whose staff consists of people of this 
caliber. My friends and associates will most 
certainly be doing business with you again- 

Sincerely , Nicholas Chabra 


CONTACTS 

SINGLE COLOR 

COLOR CODED 

!■ 

10' 

r 

1$^ 

1$ 

,18 

1.50 

.30 

2.7S 

16 

28 

2.S0 

.46 

4.40 

2$ 

.36 

3.20 

.60 

S.SO 

25 

.46 

4.00 

.75 

$85 

26 

.46 

4.10 

.76 

7.1S 

34 

J$1 

5.40 

1.07 

825 

4$ 

,72 

6.40 

120 

11.0$ 

60 

.89 

7,50 

1.S0 

13.26 


CALL FOR VOLUME QUOTES © COPYRIGHT 1dB6 JDR MICRODEVICES 


Inquiry 163 



















































































































































©COPYRIGHT 1986 JDR MICRODEVICES mqLifry I69 

we JDF) MiCftODEViCES LOGO tS A REGISTERED TRAOEMAHK-OF JOft MICRO DEVICES, JDR INSTRUMENTS AND JDR MtCHODEVICES ARE TRADEMARKS OF JDR MlCROOEViCES 
IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES- APPLE IS A TRADEMARK OF APPLE COMPLETER 


■ ■ Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 

ir^R PL^AS^ use YOUH customer number WHEf 

m IV ll\^l V TERMS: Mioimum order SI 0.00 For shipping and handling ioclLt 

I n - i ^ ^ ml Groiir>d end $3^50 tor UPS Air. Orders owr 1 Ih. and foreign dr 

HH 110 Knowles Drive^ Los Gatos* CA 95030 afUlUpnat shipping charge?-pleasecootKl our saj&sdepHrtmentfg 

’ ■ resktents imiil include applicable ^te? Iffx. All mefctiandlse Is wan 

Toll Free 800-538-5000 • (408) 866-6200 

^ (408) 378-8927 •Telex 171-110 ““-i** «> p-^r «»> 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order SI 0,00. For shipping and handling iociude S2.50 lor UPS 
Grour>d end SS-SO tor UPS Air. Orders Direr 1 lb. and foreign drderi may reguire 
acldlUpnaE shipping charge? - please contKl our sales depHrimentTcrtheamounl. CA. 
resktents rmisl include applicable ^te? Iffx. All mefctiandlse Is waitanled tor 90 days 
unless otherwise' steted. Pricey are subject to change withoul noU«. We are not 
responsiblo tor typogrppliical empr?. We reserve Ihe right to limit giiantiUH and to 
substllute manutaclurer- All merchendise supj^ect to prior sale. 


DISK SYSTEM ONLY <3B9»I 


PAGE WtlE WRAP WIRE 

PRECUT ASSORTMENT 

IN ASSORTED COLORS $27,50 
lOOaai 6.5", 6.0", 6.5". 7.0" 
Z5i>ea^ Z-6", 4,S",5.0 ' 

SOOsa: 3.0", 3.5", 4.0" 


SPOOLS 


TOO feet S4.30 
SOO feet ei3.2S 


250 fMt «7.25 
1000 feet a21.96 


Pleaso specify color 
Blue, Black, Y&flow or Red 


WIRE WRAP PROTOTYPE CARDS 

FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATEO EDGE-CARD FINGERS 


[EMI FILTER 

* MANUFACTURED 
BV CORCOM 

- LOW COST 

* FITSLC-HP BELOW 

* DAMP 120/240 VOLT 


$4.95 


B FOOT LINE CORDS 

LC 2 2 CONDUCTOR .39 

LC.3 3 CONDUCTOR .99 

LC-HP 3 CONDUCTOR W/STO 

FEMALE SOCKET 1,49 


MOFFIH FANS 


3.15" SO 
3.53" SO 
L 3.19" SO 


ROTRON 

ETHJ 

masushita 


IBM PR 2 

IBM 

BOTH CAROS HAVE SfLK SCREENED LEGENDS 
AND mCLUOtS MOUNTING BRACkET 
IBM-PRI WITH +5V ANO GROUND PLANE , . . , 427.95 
IB M^PR2 AS ABOVE WITH D ECODING LAYOUT $ 29.96 

S-100 

P100-1 BARE . NO FOIL PADS .. . , . »16,16 

PrOO.2 HORIZONTAL BUS .. 421.90 

P10O 3 VERTICAL BUS.. . . , 321-90 

P10CF4 SINGLE FOIL PADS PER MOLE .****, 422.75 

APPLE 

P500 1 BARE NO FOIL PADS .. S15.15 

PSOO-3 HORIZONTAL BUS .. . 422.75 

PSOO-4 SINGLE FOIL PADS PER HOLE ...... 421.90 

. 7060-45 FOR APPLE tla AUX SLOT . . 430.00 . 


SOCKET-WRAP I.D.'** 

* SLIPS OVER WIRE WBAP PINS 

* IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 

* CAN WRITE ON PLASTIC; SUCH AS 1C 4 


PINS 

PARTfil 

PCK. OF 

PRICE 

9 

ID WRAP 08 

10 

1.95 i 

14 

IDWRAP 14 

10 

1.95 i 

16 

ID WRAP 16 

10 

1.95 1 

18 

IDWRAP IS 

5 

1.95 ! 

20 

IDWRAP 20 

5 

1.95 1 

22 

IDWRAP 22 

5 

1.95 

24 

IDWRAP 24 

5 

1.95 

2S 

IDWRAP 26 

5 

1.95 ' 

40 

IDWRAP 40 

6 

1.95 i 

PLEASE ORDER 

BY NUMBER OF 


PACKAGES fPCK. OF) 



FRAME STYLE 
I TRANSFORMERS 

12.6V AC CT 2 AMP S.9S 

12.6V AC CT 4 AMP 7.95 

12.6V AC CT 9 AMP 10.95 

L 25.2V AC CT 2 AMP 7,95 , 



CAPACITORS 




TANTALUM 



1-M 

15V 

.35 

.47id 

36V 

.45 

5.8 

15V 

.70 

1.0 

35V 

.45 

10 

15V 

.90 

2.2 

35V 

.65 

22 

15V 

1.35 

4.7 

35V 

.95 

.22 

35V 

.40 

10 

35V 

1.00 



DISC 



lOui 

50V 

.05 

690 

50V 

.05 

22 

50V 

,05 

OOl/d 

50V 

.05 

27 

50V 

.05 

.0022 

60V 

.05 

33 

50 V 

.05 

.005 

60V 

.06 

47 

50V 

.05 

.01 

60V 

.07 

59 

SOV 

.05 

.02 

BOV 

.07 

100 

50V 

.05 

.05 

BOV 

.07 

220 

50V 

.05 

.1 

12V 

.10 

560 

50V 

05 

.1 

50V 

12 


MONOLITHIC 



.Olpf 

50V 

.14 

.Ipt 

BOV 

.18 

.047^ 

50V 

.15 

Alfjf 

SOV 

.25 


ELECTROLYTIC 


RADIAL 


AXIAL 


Vf 

25V 

,14 

if/r 

SOV 

.14 

2.2 

35V 

.16 

10 

SOV 

.16 

4.7 

50V 

16 

22 

16V 

.14 

10 

50V 

.16 

47 

SOV 

.20 

47 

35V 

19 

100 

35 V 

.25 1 

100 

16V 

.19 

220 

25V 

30 1 

220 

35V 

.20 

470 

BflV 

.50 1 

470 

25V 

.30 

1000 

TfiV 

.60 1 

2200 

16V 

,70 

2200 

IfiV 

.70 1 

1 4700 

25V 

1,45 

4700 

16V 

1.25 J 


SIP 

10 Pim 

9 RESISTOR 

.69 

SIP 

8 PIN 

7 RESISTOR 

.59 

DIP 

16 PIN 

3 RESISTDR 

T09 

DIP 

16 PIN 

15 RESISTOR 

1.09 

Dtp 

14 PIN 

7 RESISTOR 

.99 

DIP 

14 PIN 

13 RESISTOR 

.99 


SPECIALS ON BYPASS CAPACITORS 


.01 jl/f CERAMIC DISC 
.01 iJf MONOUTHIC 
.1 CERAMIC DISC 
.1 /rf MONOLITHIC 


100/SS.00 
100 /$ 10.00 
100/86.50 
100/S12.50 . 


SWITCHIHO POWER SUPPLIES 
$ 69.95 


25 PIN D-SUB 
GENDER 
I CHANGERS 
$7.95 


DATARASE EPROM ERASER $34.95 

‘ ERASES 2 IN 10 MINUTES ^ 

* COMPACT-NO DRAWER 
i THIN M E TAi SHUTTER |y||a 

PREVENTS UV LIGHT ' 

FROM ESCAPING 


Vt WATT RESISTORS 

5% CARBOhl FILM ALL STANDARO VALUES 
FROM 1 OHM TO 10 MEG. OHM 

10 PCS aane value .05 100 PCS smtpq VBltKi-02 

^50 PCS aanevHlue .025 1000 PCS j«iD valtiii .015 


RESISTOR NETWORKS 


* FOR IBM PC-XT COMPATIBLE 
8 135 WATTS 

F i^SV (P 16A ^ 12V 4.2A Ps-i bm 
-5V@ .5A, -12V @ .5A 

* ONE YEAR WARRANTY 

|PS-IB1M"150 $70,95 

- FOR IBM PC-XT COMPATIBLE 

* 160 WATTS 

* +12V @ 5.2A, fSV @ IflA 

-12V@.SA-SV@1.EA ps,3. 

* ONE YEAR WARRANTY 


PS 130 


$90.05 


130 WATTS 
II SWITCH ON REAR 

* FOR USE IN OTHER IBM 
TYPE MACHINES 

* 90 DAY WARRANTY P 

PS-A $48.95 

* USE TO POWER APPLE TYPE 
SYSTEMS. 79.5 WATTS 

* f5V@7A,+12V@3A 
-5V @-SA-12V @ .SA 

F APPLE POWER CONNECTOR 

PS-SPL2D0 $48.95 

* '■5V@25A,i12V@ 3.5A 
-5Vt^1A,-12Vtp 1A 

« ULAPPROVED 
. * ALUMINUM ENCLOSURE 


SPL20D 


rROOKSBY STEVE CIARCIAI 

BIULD YOUR OWN 


Z80 COMPUTER 

419.95 1 

CIRCUIT CELLAR VOL 1 

417.95 1 

CIRCUIT CELLAR VOLZ 

410.95 1 

CIRCUIT CELLAR VOL 3 

419.96 1 

CIRCUIT CELLAR VOL 4 

*19 96 1 

^CIRCUIT CELLAR VOL 5 

*19.95 1 


MtCROGOMPUTEH 
HARDWARE KAHDBOOK 
FROM ELCOMP $14.95 

I OVER 800 PAGES OF DATASHEETS 
ON THE MOST COMMONLY USED 
ICB.tNCLUDESTTL,CMOS,74LSOO. 
MEMORY, CPUs, MPU SUPPORT. 
[and much MORE! 


r- 

WIS 

SDLDERL 

ESS 01 

READBOA 

IRDS 


PART 

niMFMQinpu^ 

DISTRIBUTION 

TIE 

TERMINAL 

HE 

1 BINDING 

PRICE 

1 ■ 


NUMBER 

LI IIH1 C tip 3il 

STRIPjS] 

POINTS 

5TRIP(S) 

POINTS 

POSTS 


1 


WBU-O 

.39 X B.50 ' 

1 

100 

— 

— 


2.95 



WBU-T 

1.39*6.50' 



1 

530 


6.95 



WBU-204-3 

3.94 X S.45" 

1 

100 

2 

1260 

2 

17.95 



WBU-204 

5,13 » 8.45 " 

4 

400 

2 

1260 

3 

24.95 



WSU-206 

G.99 X 9.09' 

5 

500 1 

3 

1690 

4 

29 95 

1 


WBU-209 

9.25 * 9.45'' 

7 

700 1 

4 

2520 

4 

39.95 









wvo^J-£.\Ja ^ 


I 3 VOLT BATTERY 
. BATTERV HOLDER 


NEW EDITION! 
1086 

ID MASTER 

I THE INDUSTRY STANDARD 

$ 129.05 


















































DISK DR VES 

FOR APPLE COMPUTERS 


AS S££N IN B KT£, OCT. flS 

STAND-ALONE OR RS-Z3Z SERIAL 
OPERATION 

MENU SELECTABLE EPROM TYPES- 
NO CONFIGURATION JUMPERS 
programs all SV 27XXX EPROMS 
FROM 27t6 TO Z7ST2 
READ. COPY OR VERIFY EPROM 
UPLOAD/DOWN LOAD INTEL 
HEX FILES 

PROGRAMMER DRIVER USER 
MODIFIABLE 


6 FOOT, fOOflt SHiELDED. MEETS fCC 
IBM PARALLEL PRINTEH CABLi 
CENTRONICS MAlE TO FEMALE 1 

CENTRONICS MALE TO MALE 1 

MODEM CABLE FOR IBM 
RS29^2 serial male TO FEMALE 
H$2S2 SERIAL MALE TO MALE 
KEVBOARO EXTENSION fCOILED} 
APPLE II JOVSnCK EXTENSION 


KIT INCLUDES PCB AND ALL 
COMPONENTS EXCEPT CASE AND 
POWER SUPPLY 


FULL TWO YEAR WARRANTY 
EXPAND YOUR 48R APPLE TO 
&4K 

USE IN PLACE OF APPLE 
LANGUAGE CARD 

KKPSdtflW/IRSniUCTmNS $0.95 


» 100% APPLE He COMPATIBLE. 

READY TO PLUG IN, W/SHIELDEB 
CABLE & MOLDED is PIN 
CONNECTOR 

« FAST. RELIABLE SUMUNE DIRECT 
DRIV^ 

* SIX MONTH WARRANTY 

DISK DRIVE ACCESSORIES 

FDD controller CARD S49.95 
lie ADAPTO R CABLE S19.95 

ADAPTS STAf4OAH0 APPLE DFiiVES 
FOH USE WITH APPLE tic 


300B MODIM $4SJ5 

FOR APPLE OR f&M 

lf4CLUOESASCti PRO-EZ SOFTWARE 


KB-IOBO $79.95 

CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 

^ USER DEFINED FUNCTION KEYS 

* NUMERIC KEYPAD WlTTH 
CURSOR CONTROL 

* CAPS LOCK * AUTO-REPEAT 


N 1VI02D 
N-M02F 
N MOZH 


OS/DD SOFT 
DS/ QUAD SOFT 
DS/HO FOR AT 


IB 2SVB VERTICAL S2flB.9S 

DUAL SLUVlllNE 6' CABINET W. POWER SUPPLY 

IB-ZFHB HORIZINTAL $219J5 

DUAL FULL HT B ' CAHJNET W/POWER SUPPLY 


BieiTAL MULTIMETER PEN DPM-I OaO 

AUTO RANGING. POLARITY AND DECIMAL! 

LARGE 3.5 DIGIT 

display __ _ 

«r DATA HOLD SWITCH 
FREEZES READING 
« fast. AU DI RLE C ON- 
TINUITY test 
« LDW BATTERY 
INDICATOR 
* OVER LOAD PROTEC¬ 
TION 


3.5' OISXFILE HOLDS 40 


CALL FOR VOLUME QUOTES ©COPYRIGHT 19ft6 JDR MICRODEVICES Inquiry 169 














































































MEGA BYTE HARD DISK SYSTEM DNLY $389.95! 


SEAOATE ST-225 20 MB HARD DISK SYSTEM 


INCLUDES HARD DISK CONT- 

rdlleRp carles and IN^ 

STRUCnONS. ALL DRIVES ARE 
PRE-TESTED AND COME WITH 
I A ONE YEAR WARRANTY. 


$299.85 $169.9 5 $99^ 

MONITOR STAND 


IBM COMPATIBLE INTERFACE CARDS 


BUILD YOUR OWN 256K 
XT COMPATIBLE SYSTEM 


ALL WiTHA ONE YEAR WARRANTY 


MULTI I/O FLOPPY CARD 


$B9J5 


PERFECT FOR THE640K MOTHERBOARD 

* 2 DRIVE FLOPPY DISK CONTROLLER 
IT t PS232 SERIAL PORT; OPTIONAL 2nd 

SERIAL PORT 
PARALLEL PRINTER PORT 

* GAME PORT 

* CLOCK/CALENDAR 
^ SOFTWARE: CLOCK UTILITIES, 

RANDISIL SPOOLER 
OPTfONAL SEHtAL PORT 


MULTIFUNCTION CARD 


$84.95 


ALL THE FEA TUBES OFASVS 6 PACK PLUS A T HALF THE PRiCE 

* CLOCK/CALENDAR 

• CI-3S4K RAM 
^ serial PORT 
- PARALLEL PORT 

• GAME PORT 

* SOFTWARE INCLUDED 

PRfNTER CABLE JaSS 

S4K RAM OPORAOE 


COLOR GRAPHICS ADAPTOR 


$ 69.95 


FULLY COMPA TfBLE WiTH fBM COLOR CARO 

4 4 VIDEO INtERTACES; RGB, 
COMPOStTE COLOR. Hi RES 
COMPOSITE MONOCHROME. 
CONNECTOR FOR RF MODULATOR 
• COLOR GRAPHICS MODE: 320 » 200 
4 MONO GRAPHICS MODE; 040 x 2q0 
4 UOHT PEN INTERFACE 


MONOCHROME GRAPHICS CARD 


$99.95 


FULLY COMPATIBLE WmM MONOCHROME ADAPTOR & HERCULES GRAPHICS 

* LOTUS COMPATIBLE 
4 TEXT MODE; SO x 2S 
- GRAPHICS MOPE; 720 x 34S 
4 PARALLEL PRINTER INTERFACE 


IBM STYLE 
COMPUTER CASE 

AN ATTRACTIVE STEEL CASE 
WITH A HINGED UD FITS THE 
POPULAR PC/XT COMPATIBLE 
MOTHERBOARDS 

4 SWITCH CLFT OUT ON SIDE FOR PC/XT 
style power SUPPLY 
4 CUT-OUT FOR S EXPANSION SLOTS 
* ALL HARDWARE INCLUDED 

$ 39.95 


TILTS AND SWIVELS 

0NLY^.9S 

IBM PRINTEII 


* 0025 TO 
CENTRONICS #B BE 

^ 4 SHIELDED CABLE . 


COMPATIBLE 


MONOCHROME ADAPTOR 


$49.95 


ANOTHER FANTASTIC VALUE FROMJDR! 

4 IBM COMPATIBLE TTL OUTPUT 4 720 x 350 PIXEL DIPLAV 

PLEASE NOTE; THIS CARD WlLl. NOT RUN LOTOS GRAPHICS ANO DOES NOT INCLUOE A 
PARALLEL PORT 


ADAPTOR 


$34.95 


* INTERFACES UP TO 4 STANDARD 
FDD* TO IBM PC OR COMPATIBLES 
4 includes CABLE FOB TWO 
INTERNAL DRIVES 
4 STANDARD DB37 FOR EXTERNAL 
DRIVES 

4 RUNS QUAD DENSITY DRIVES 
WHEN USED IMTH JFOHMAT 


1200 BAUD MODEMS 

HAYES COMPATfBLE. AUTO-DIAL AUTO-ANSWER, AUTO RE-DlAL ON BUSY, 
POWER-UP SELF TEST PULL ONE /EAB WARRANTY 


MODEL1200B* 

4 INTERNAL DESIGN 
' 10 INCH CARD 
* SERIAL PORT INCLUDED 


MODEL 1200H^ 


SMMTERM 


4 INTE BNAL D E SIGN 4 EXTERNAL DESIGN 

4 HALF LENGTH (5"i CARD * WFTH POWER SUPPLY 
4 INC LUDES S PEAK E R 4 LED STATUS 1N DICATO RS 


$169.95 $149.95 $169.95 

-FOR IBM, INCLUDES PC TALK Ilf CQMMUNICA TfONS SOFTWARE 


^JDR Microdevices 


POWER SUPPLY 


NOW ONLY $89.95 

* FOB l&M RC-XT COMPATIBLE 

* 135 WATTS 

* +SV 15A, +12V @ 4,2A 
-5V @ .SA, -12V @ .5A 

JSQIMn MODEL $79.95. 


CURSOR Si NUMERIC 


DISK DRIVES 

TANDON TM60-2 

$79.95 

* 'AHTDS/DD 
#tBM COMPATIBLE 

* EXTREMELY aulET! 


110 Knowles Drive, Lets Gatos, CA 95030 
Toll Free 800-538-5000 * (408) 866-8200 • FAX (408) 378-8927 • Telex 171-110 


(noulrv 170 



















































BOMB 


BYTE’s Ongoing Monitor Box 


ARTfCLEf 

PAGE 

ARTICLE 

AUTHORfSl 

ARTICLE# 

PAGE 

ARTICLE 

AUTHORIS) 

J 

9 

Microbytes .. 

. .staff 

15 

193 

Handling Confiicts in Data . 

, Cuadrado. 

2 

29 

What's New . . . .. 

. . staff 




Cuadrado 

3 

52 

Ask BYTE/Circuit Cellar 


J6 

207 

The Art of Deduction .......... 

, .Emond. 



Feedback ... 

. .aarda 




Paulissen 

4 

65 

Book Reviews . 

. .Hoffman. 

17 

217 

Rule-based Programming . ^,,,.,. 

, .Moskowitz 




Kilov, 

18 

225 

Machine Learning . 

, .Kolokoufis 




McCormick 

19 

239 

Three IBM Cones .... 

,, Unger 

5 

84 

Product Preview: 


20 

247 

The Macintosh Plus . 

.Crawford 



The Compaq Deskpro 386 ,. 

. Thompson. 

21 

255 

Three 24-pin Dot-Matrix Printers .. 

, .Swearengjn 




Alien 

22 

261 

Digitizers for Data Entry .. 

. Hearn 

6 

91 

Product Preview: 


23 

271 

C Compilers for the Amiga . . . 

. Heath 



Lotus Manuscript .♦ -. 

. .Stewart 

24 

279 

SPSS/PC-h . 

.Jacques 

7 

105 

Ciarda's Qrciiit Cellar: Build 


25 

285 

Aegis Animator and Aegis Images . 

Blotk 



the GTieO Color GiapNcs Board. 


26 

289 

TUrbo Lightning and Strike . 

.Ramsey 



Part I: Basic Technoloigy . .. 

. Ciarda 

27 

297 

fiiePro 16 and fllePro 16 Plus ... 

Harkness 

8 

115 

programming Insight: 


28 

307 

Computing at Chaos Manor: 




Extracting the nth Root 




A Graphic Display . . . 

. Poumelle 



from a Binary Number .. 

. .Lau 

29 

323 

According to ^^febster: 


9 

][9 

Programming Insight: Passing 




68000 Wars: Round 3 . 

.Webster 



Rienames to Compiled BASIC ... 

.. Hubanb 

30 

347 

BYTE lapan: 


iO 

127 

Memory Management Units for 




Technical Curiosities 

. Raike 



68000 Architectures 

. Zehr 

31 

35i 

BYTE UK.: 


11 

137 

The State of Soviet 




Integration on a New Scale ...... 

. Fountain 



Microelectronics . 

.. \^]ton 

32 

361 

Applications Only: 


12 

149 

Rnding Rules in Data ... 

. .Thompson, 



Resident Headaches . 

. Shapiro 




Thompson 

33 

373 

Mathematical Recreations; 


13 

161 

A Bit-Mapped Classifier . 

, .Frey 



Paradoxes of Probabilfty . . . 

.Kurosaka 

14 

177 

Predicting imemational Events 

, .Schrodt 

34 

385 

Best of BIX . . 

.BIXen 


BOMB Results I 

PROGRAMMING OBIECTIVES 

Professor C, A. FI Hoars wins $100 for his first-place August feature the readers taily. Third-place mention goes to Ted Kaehier and Dave Patterson 
article " Mathematics of ProgrammEng.” Winner of the S^O bonus Is Geoffrey A. for "A Smaii 'ftste of Smalitaikr The $50 award for first piace In the quaiity iineup 
Pascoe whose "Elements of Object-oriented Programming" piaced second in goes to Larry Tesler for Programming Dsperiences. " CongratuiatEons to all. 

NEXT MONTH IN BYTE 


THEME; 

Graphics Algorithms promises to be a theme you'll find both fascinating and rewarding. 
As things now stand, the section will include articles on graphics quadratics, the 
Mandelbrot set, abstract mathematical art. Henon mapping with Pascal. Macintosh 
regions, creating free-form curves on your computer, and graphics terminal emulation. 

Features: 

The new TMS34010 graphics chip; 'The Effect of Nuclear Weapons on Computers"; and 
"Relaxation,” a numerical method for simulating dynamic physical situations. 

Reviews: 

Three IBM PC AT work-alikes and the Laser 128 Apple II clone give us a look at four 
new computer systems. Also look for a comparative review of dozens of modems. A 
comparative review of Pascals for the IBM PC along with reviews of three 
application programs: Flashcom, Stella, and Expert Edge. 

Circuit Cellar: 

Part 2 of Steve Ciarcia’s major new graphics board construction project. 

Special MC68000 Series: 

Debugging Macintosh Applications 

PROGRAMMING ARTICLES: 

How to use DOS funaions in a high-level-language program. ’Approximating Integrals" 

and "A C Interface to ANSI.SYS." 

Plus Chaos Manor, According to Webster. BYTE U.K., Applications Only. Best of BIX. 
book reviews, What’s New, Microbytes, and more. 
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A COMPUTER 
PROGRAM 
DELIVERED VIA 
SATELLITE! 


The Computer Chronicles, a half-hour weekly 
television series brings you news and information 
from Silicon Valley and around the world. 


Correspondent Stewart Cheifet and Gary Kildall, 
creator of CP/M cover today's headlines and 
the stories behind them. 


(Check local listings for time and channel,) 

Produced by KCSM. San Mateo, CA and WITF, Harnebut), PA with (undlnj [rom HcCraw.Hrll’s BVTI magailne. 


Find out what is, what was and what will be, with 
the only computer program you're ever going to 
need. The Computer Chronicles, every week on 
a public television station near you. 


BYTE ADVERTISING SALES STAFF: 


Dennis |, Riley, Advertising Sales Manager, One Phoenix 

NEW ENGLAND 

ME. KH VT, MA, Rl. 

ONTAKrO. GAADA e- EASTERN CANADA 
Paul McPherson ]r E6[7J 262'! 160 
McGraw-HHI PgblicAtions 
575 Boylstarr Street 
fibSTon MA 02J !6 


Mill Une, Peterborough. NH 03458. tel. (603) 924 9281 


ATLANTIC 

NY NYC, CT Nr I NORTH; 

Leah G, Rabingwit^ |2I2( 512-2096 

,McGraw-Hill Publications 

1.221 Avenue Of the Amerreas— 

New York. NY IDO20 

Dick McGurk {20 J) 968-71 I I 
McGraw-Hill PitbltcabonF 
Building A“3j'd Floor 
777 Long Ridge Rcwd 
Stamford: CT 06902 

EAST 

PA. KV. OH. NJ iSOUTHl. 

MD. VA. WVA. DE. DC 
L>aniel Ferro (215J 496-5833 
McGraw-Hili Publications 
Three Padtway 
Philadelphia. PA 19102 


SOUTHEAST 

NC SC. GA. FL AL TN 

Maggie M. Etorvee 1404| 252-0626 

McGraw-Hll! Publlcaflons 

4 170 Ashford-Dun woody Road- 

Suite 420 

Atlanta. CA 30319 


MIDWEST 

IL. MO. KS (A, ND. SD MN. Wl, NB IN 
Bob Denmead 13I2|| 751-3740 
McGraw-Hill Publications 
Blair Building 
645 North Michigan Ave. 

Chicago IL 60611 

SOUTHWEST. ROCKY MOUNTAIN 

UT, GO. WY. OK, TX AR. MS LA 
Kevin Harold |2l4f 458-2400 
McGraw-HiJI Pubficabons 
Pfefitonwgod Tower—Suite 907 
5151 Betrlme 
Dallas, TX 75240 


SOUTH PACIFIC 

SOUTHERN C.A. AZ. m. LAS VEGAS 
Jack Anderson (7l4f 557-6292 
McGraw-Hill Publications 
3001 Red HJII Ave. 
flujiding -Suite 222 
Costa Mesa CA 92626 

Karen Niles [2T3j 480-5241. 4S7-1I60 
Ml McGraW'HlII Publications 

3133 Wllshltie Boulevard #407 
Lbs Angeles CA 90010 

NORTH PACIFIC 

HI, WA. OR ID. MT. NORTHERN CA. 
NV lexcept LAS VEGAS), W CANADA 
Mike Kisseberth (4151 362^4600 
McGraw-Hill PubltcabcrhS 
425 Battery Street 
San Francisco. CA 94111 

Bill McAfee H15| 349-4100 
McGraw-Hill Publications 
951 Mariner's Island BEvd.-3rd Floor 
San Mateo, CA 94404 


WEST COAST SURPLUS 
AND RETAIL ACCOUNTS 

Tom Harvey (8051 964-85 77 
3463 State Street-Suite 256 
Santa Barbara CA93J05 

The Buyer s Mart 

Karen Burgess (6031 924-3754 
BYTE Publications 
One Phcenix Mill Ijne 
Peterborough NH 014 58 

BYTE BITS (2jtT| 

Dan Harper laoll 924^30 
BYTE Publications 
One Phoenjx Mill Lane 
Peterborough. NH 034 58 

Post Card Mailings 
National 

Ed Ware (6031 924-928 ( 

Bradley Browne (603) 924-6 f 66 
BYTE Publications 
One Phoenis Mill Lane 
Peterborough. NH 0345B 


International Aidvertising Sales Staff: 


Mr Hans Csokor 
PubIJmedia 
ReJsnerstrasse 6E 
,A-3037 Vienna. Austria 
222 75 76 84 

Mrs, Gurit Cepner 
McGraw-Hill Publishing Go. 
PQ Bok 2156 
Bat Yam. 59121 Israel 
3 866 561 321 39 

Mr Fritz Krusebecker 
McCfaw-HIll Publishing Co. 
Llebigstrasse 19 
D-6000 Frankfurt/Main I 
West Germany 
69 7 2 01 81 


Mrs Maria Sarm lento 
Pedro TelKElra 8. Off 320 
Iberia Mart I . 

Madrid 4, Spain 
) 41 52 891 

Mr: Andrew Karnig 
Andrew Kamig Associates 
Finnbodavagen 
S-ni 3.1 Nacka Sweden 
8-44 0005 

Mr Alain Faure 
McGraw-Hill Publishing Co. 

12 8 ■ Fau bou rg Gal nr Honore 

75008 Pa rr.s 

France 

(] 142 - 89 - 03 ^ 81,1 ; . 


Mr. Arthur Scheffer 
McGraw-Hill Publishing Co: 
34 Dover St. 

Ijondon WIX 3RA 
England 01 493 145.T 

Manuela Capnano 
McGraw-Hrll PufcHshil^ Co. 
Via Flav.io Bara echini \ 
.2.0123 Milan. Italy 
02 86 90 617 

Seayex Ltd, 

400 Orchard. Road. # I DO I 
Singapore 0923 
Republit of Singapore' 

Tef: 734-9790 

Teles; RS3-5539 SEAVFj;, 


Seavek Ltd. 

503 Wilson House 
19-27 WyndHam St. 
Centra], Hong Kong 
Tel. 5-260149 
Tetex 60904 SEVEX HX 

Hiro Morita 

McGraw-Hill Publishing Co. 
Overseas Corp. 

Room 1528 
Kasumtgasekl Bldg 
1 t 2-1 Kasumigasekl 
ClilyodarKu 
Tokyo 100 Japan 
:3 581 9811 


Mr Ernest McCrary 
Empress Intemacional de 
Comunlcacoes Ltdi 
.Rua da Consplacao, 222 
Con)untd 103 

01302 Sao Paulo. S.P . Brasil 

Tel:|Llj259-38lL 

Telex [ 100) 32122 EMBN 
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READER SERVICE 


Inquiry No. 

Page No. 

2 

AflSOFT ... 

385 

410 

ACS IMPORTERS 

434 

3 

ACTION SOFTWARE. ... 

388 

■ 

ADDISON'WESLEY RETAIL SALES 


GRP . . . . . 

292-295 

4 

.ADDISONWESLEV EDU.MEDIA 366 

5 

ADDMASTER CORP._ 

385 

6 

ADJUSTABLE COMP PROD. 

430 

402 

ADV. OfGITAL CORP- 

28 

403 

ADV. DIGITAL CORP. 

28 

8 

ADV. INTELLIGENCE TECHN. 442 

9 

ADVANCED COMP PROD. 

425 

to 

AFTON COMPUTER 

70 

11 

AFTON COMPUTER . . 

70 

12 

ALF products, INC. 

226 

399 

ALPHA MICRO , 

367 

13 

ALF^ AMERICA . 

124. 125 

14 

alps AMERICA. 

124. 125 

15 

ALPS AMERICA. . 

268. 269 

16 

ALPS AMERICA. . 

268, 269 

17 

ALSYS LTD.. 

185 

IS 

AMDEK CORP. 

153 

- 

AMER. DESIGN COMPONENTS . . 187 

- 

AMERICAN AIRLINES .... 

387 


21 AMERICAN COMR & PERIPH. . Ub 

22 AMERICAN COMP. & PERIPH.lift 

21 AMERICAN MICRO TECH NOUOGY189 

24 AMERICAN MICRO TECHNOUDGY189 

25 AMERICAN MICRO TECHNOLOGY 19* 

26 AMERICAN MICRO TECHNOLDOV 191 

27 AMERICAN SEMICONDUCTOR . 422 

28 AMERICAN SMALL BUSN COMR . 75 


29 AMPRO COMPUTERS INC , 74 

401 A O ELEaRONlCS. INC .... 198 

JO APROTEK . 426 

J1 ARITY CORPORATION . , , 186 

J2 ARTEK CORP . 66 

■ AST research INC . .. 17 

J90 ATARI . 64 

J91 ATARI . 165 

J92 atari . 515 

* AT&T COMM. PUBUC PRGMS,228. 229 

* AT&T INFORMATION SYS. . 204, 205 

34 ATRON CORP..384 

385 AUTO SWITCH . 400 

35 B&B ELECTRONICS.422 

* B6C MICROSYSTEMS . 4JO 

36 BARRINGTON SYSTEMS. . . 25 

37 BAY EXPRESS CO THE 120 

38 BAY TECHNICAL ASSOC , J25 

39 BELL technologies 348, J49 

407 BEST COMPUTER SUPPUES . .439 

408 BEST COMPUTER SUPPLIES , 439 

- BEST WESTERN INTL.64 

42 BIT SOFTWARE 184 

43 BIT SOFTWARE 340 

44 BITTNER ELECTRONICS . 420 

46 BLAISE COMPUTING INC . 291 

47 BLAISE COMPUTING INC . . . 291 

48 BONDWELL HOLDING LTD 311 

50 BORLAND iNTL. CH, I 

51 BORLAND INTL.Cll. I 

53 BP MICROSV'STEMS . 4J3 

54 BROWN BAG SOFTWARE .... 397 

56 BUSINESS TOOLS TNC .213 

■ BUYER'S MART SECTION . 407-414 

* BYTE BACK ISSUES , . JIS 

404 BYTE BITS . 226, 446 

57 BYTE CONNECTION. THE . . 415 

450 BYTE INFO, EXCHANGE (BIX) 372 

■ BYTE SUB, MESSAGE. . . 299 

* BYTE SUB SERVICE . ... 160 

58 BVTEK CORPORATION . 288 

* C WAREYDESMRT C - 336 

* CALIFORNIA DIGITAL . . . 444. 445 

19 CANON US A . 123 

60 CAPITAL EQUIPMENT CORP , 155 

61 CAUZIN SYSTEMS *04 

63 CHALCEDONY SOFTWARE. 68 

64 CHAICEDQNY SOFTWARE . . 68 

65 CITIZEN AMERICA , , 164 

* CLEO SOFTWARE ... 254 


Inquiry No. Page Na 


66 

CLEVELAND CODONICS INC 

276 

67 

CLONE FACTORY .. 

419 

68 

CLUB AT ... 

327 

69 

CLUB AT. 328. 

329 

70 

CNT MARKETING. 

446 


CODEX CORPORATION 

97 

71 

coefficient SYS. CORP. . . 

172 

72 

COGITATE 

426 

73 

COGITATE . 

426 


COMPAQ COMPUTER CORP . 64A-H 

75 

COMPUDATA TRANSLATORS INC 

426 

* 

COMPUPRO 

130 

76 

COM PU SAVE 

416 

77 

COMPUSERVE 

283 

78 

COMPUTER AFFAIRS INC.. . 

420 

* 

COMPUTER CHRONICLES. . 

454 

395 

COMPUTER CLASSIFIEDS , 

380 

• 

COMPUTER CONTINUUM .. . 

433 

79 

COMPUTER DIRECT. 

346 

so 

COMPUTER FRIENDS. 

196 

81 

COMPUTER FURNITURE CFT3MN.314 

* 

COMPUTER INNOVATIONS 

45 

83 

COMPUTER INNOVATIONS . . . 

47 

193 

COMPUTER LIBRARY... 

219 


COMPUTER MAIL ORDER 288A-D 

84 

COMPUTER SURPLUS STORE 

416 

85 

COMPUTER WAREHOUSE. . 

180 

86 

COMPUTER WAREHOUSE . 

180 

87 

COMPUTER'AGE. INC . . . 

446 

88 

COMPUTERBANC 

435 

89 

COMPUTERS international . 

251 

90 

COMPUTRADE COMPANY , . 

396 

405 

CSS LABS. 

389 

406 

CSS LABS. . 

389 

92 

CUESTA SYSTEMS . , 

317 

93 

CURTIS, INC. 

426 

94 

CUSTOM SOFTWARE SYSTEMS 

396 

95 

DAC SOFTWARE INC 

33 

97 

DATA SPEC. 

142 

98 

DATA SPEC ... 

342 

103 

DATANAMICS INC. 

446 

lOl 

DATASOUTH COMP CORP .. , 

331 

102 

DATATECH ENTERPRISES CO. 

192 

104 

DECISION WARE INC.. 

308 

105 

DECISIONWARE INC. 

308 

106 

DICONIX . 

360 

107 

DIGITALK INC . 

77 

108 

DISK WORLDI INC 

429 

109 

DISKCOTECH. 

426 

lid 

DISKETTE CONNECTION . 

433 

HI 

DISKS PLUS 

342 

112 

DISPLAY TELECOMM NCTNS. , . 

258 

113 

DIVERSIFIED COMPUTER SYS.. . 

436 

114 

DOKAY COMP. PROD, INC . . 

42i 

115 

DRESSELHAUS COMP PROD. 

316 

196 

EASTMAN KODAK , , 

211 

116 

ECHELON 

116 

IIT 

ECOSOFT . . 

206 

118 

ELEXOR INC . 

434 

119 

ELLIS COMPUTING INC. 

203 

120 

EVEREX SYSTEMS , 174. 

175 

121 

EVER EX SYSTEMS . 174. 

175 

122 

EVSAN . 

431 

■ 

EXPOCONSUL INTERNATIONAL 

259 

121 

FACIT AB... 

309 

12? 

FLAGSTAFF ENGINEERING 

306 

L28 

FLAGSTAFF ENGINEERING.... 

306 

393 

FOCUS ELECTRONICS 

366 

111 

FORTRON CORPORATION , . . 

417 

132 

FORTRON CORPORATION . . . 

417 

111 

FOX SOFTWARE INC 

22 

• 

FRANK HOGG LABORATORY 

446 

397 

GENERAL DATA COMM 

399 


Inquiry Nov Page Na. 


134 GENERIC SOFTWARE INC - . . 60 

135 GENERIC SOFTWARE INC. 60 

136 GENICOM . 267 

(37 GLENCO ENG ! NEERING . . 200 

138 GLOBAL COMPUTER SUPPLIES 388 

139 GOLD HILL COMPUTERS 140 

141 GOLDEN BOW SYSTEMS .. 426 

140 GOLDEN BOW SYSTEMS . . 430 

142 GRAFPOINT 4lO 

143 GRAND UNION MICROSYSTEMS 226 

144 GTEK INC . 296 

• HARMONY COMPUTERS ... 61 

145 HERCULES COMPUTER TECH 302, 303 

146 HERCULES COMPUTER TECH.302, 303 

147 HERITAGE SYSTEMS CORP .. .436 

148 HERSEY MICRO CONSULTING 197 

149 HEWLETT-FWCRARD.159 

150 HEWLETTPACKARD. . , . 139 

151 HITECH INTL. INC . .318 

152 HOUSTON IN STRUM ENTSA.METEK 21 

180 hunter SALES. 431 

181 HUNTER SALES 431 

154 IBC 365 

155 IBEX COMP CORP 430 

156 IBM ■ II SGI SERVICES i02. 103 

157 1C EXPRESS 422 

158 IN] COMPUTER PROD 436 

159 INNOVATIVE SOFTWARE. . . 144. 145 

■ INTECTRA INC , , 198 

160 INTEGRAND RESEARCH CORP 143 

161 INTERSTATE SOFTWARE , 338 

162 lO TECH. . 433 

163 fACO ENTERPRISES.376 

164 [ADE COMP PROD ... 437 

165 f AM ECO ELECTRONICS 440, 441 

166 fDR INSTRUMENTS . 337 

167 IDR MICRODEVICES . . . 447 

168 fDR .MICRODEVICES . 448. 449 

169 JDR MICRODEVICES . . . 450. 451 

170 JDR MICRODEVICES . 452 

394 jOHN WILEY & SONS . 190 

171 KADAJC products ltd .... . 332 

184 REA SYSTEMS 422 

173 LABORATORY MICROSYSTEMS 3JO 

174 LATTICE INC . 356 

175 LAWSON LABS 436 

176 LEADING EDGE PRODUCTS 23 

177 LIFEBOAT ASSOCIATES . .. 310 

178 LIGHT SPEED INC . ..Il6 

179 LINTEK COMP ACCESSORIES. 446 

184 LOGICAL DEVICES , . . 404. 405 

185 LOGICAL devices. 404. 405 

400 LOCICSOFT . . . . 224A-F 

187 LOGITECH INC . 243 

188 LOGITECH INC 245 

189 LONE STAR SOFTWARE INC 418 

‘ LOTUS DEVELOPMENT. 14. 15 

" LOTUS DEVEUOP.MENT 252, 253 

190 LUCKY COMPUTERS 376 

191 LYBEN COMP SYS 316 

192 LYCO COMPUTER . 18 J 

194 MS CORPORATION . 424 

195 MAGITRONIC TECHNOLDCY INC 69 

196 MANX SOFTWARE SYS 99 

197 MANX SOFTWARE SYS.227 

198 MARK WILLIAMS CO. . , . 35 

199 MARK WILUAMS CO. _ . ... 37 

■ MASTERCARD INTL INC. . . 194 

* MAXELL DATA PRODUCTS , , 7 

96 MAXTECH. 436 

■ MCGRAWHILl NRI 401 

200 MCCRAWHia SOFTWARE . . 54 

201 MCGRAW-HILL SOFTWARE 398 


Inquiry No. Page No. 

202 MEGASOFT . 446 

203 MEGAPEL COMPUTER TECH 78 

204 MERRITT COMP. PRODUCTS . 433 

205 METACOMCO. 399 

206 MFI ENTERPRISES INC 376 

207 MICRO COM SYSTEMS ... 133 

208 MICRO data ease SYS 341 

209 MICRO DESIGN INT L 368 

210 MICRO INTERFACES CORP 55 

211 MOO INTERFACES CORP 55 

212 MICRO mart INC 364 

45 MICRO PRODUCTS INT L . 443 

213 MICRO SUPPLY ORGANIZATION 424 

214 MICROPHONIC^S TECHNOLDCY 332 

215 MICROPORT SYSTEMS INC 378. 379 

216 MICROPROCESSORS UNLTD., 410 

* MICRORIM INC . 56. 57 

‘ MICROSOFT CORP..53 

* MICROSOFT CORP.357 

* MICROSOFT CORP . . 358. 359 

217 MICROTECH.434 

218 MICROWARE . 198 

* MiCROWAY . 167 

219 MICROWAY . 238 

153 mind over minors . . 165 

220 MITAC INC . 90 

221 Mix SOFTWARE 341 

222 MULTl'TECH SYSTEMS . 114 

223 MULn-TECH SYSTEMS . . 114 

226 NANTUCKET . 39 

227 NANTUCKET . 39 

230 NATIONAL INSTRUMENTS . . 122 

229 NATIONAL INSTRUMENTS - .266 

231 natural microsystems CORP 354 

232 NEC HOME ELECTR.USA . ,, , 118 

233 NEC INFORMATION SYS. , CHI 

234 OK I DATA . 284 

* ORCAD SYSTEMS .433 

237 ORCHID TECHNOLDCY . 121 

238 ORCHED TECHNOLOGY 121 

239 ORION INSTRUMENTS . 216 

240 GSaOR.NE/MCGRAWHiLL.395 

241 PC COMPUTER BROKERS INC . . 422 

242 PC HORIZONS INC .434 

99 PC MEMORY . 422 

228 PD SlG. INC . 416 

243 PACKARD BELL . 370. 371 

244 PACKARD BELL . . . 370,371 

245 PANASONIC INDUSTRIAL DfV . . 71 

246 PANASONIC INDUSTRIAL DIV . 72, 73 

247 PARA SYSTEMS . 51 

249 PATHFINDER SOFTWARE INC. . .434 

250 PATTON & PATTON.. , . 420 

251 PC AMERICAN MARKETING INC 412 

74 PC INNOVATIONS . 59 

* PC NETWORK . I92A^F 

252 PC SIC . 20 

253 PC TECH . 538 

‘ PCS LIMITED . . . 1S4A-B 

255 PECAN SOFTWARE SYS INC , - . 18 
’ PERCQN ... 420 

257 PERSOFT INC . 8 

258 PERSOFT INC . 31 

259 PERSONAL TEX INC. . . 326 

389 PINECOM 438 

’ POLYTEL COMPPROD.CORP .168 
’ PRENTICE'HALL BOOK CLUBS 321 

* PRENTICE-HALL BOOK CLUBS .369 

263 PRINCETON GRAPHIC SYS.93 

264 PRINCETON GRAPHIC SYS . . 355 

26 5 PROG RAM ME R'S SHOP 311 

266 PROGRAMMING LOGIC SYS INC 181 

267 PROSOFT 43 

268 PRQTEC MICRO SYSTEMS 414 

269 PUBLIC DOMAIN SFTCOPYING 430 

270 PURPLE COMPUTING 436 

271 QIC RESEARCH 199 

272 QUA TECH INC . 419 

273 QUA TECH INC . 419 

274 QUA TECH INC 419 

275 OUA TECH INC . 419 

276 QUA TECH INC . . 419 


TO GET FURTHER information on the products advertised in BYTE, either 
pick up your touch-tone telephone and use TIPS (if you are a subscriber), 
or fill out the reader service card. Either way full instructions are pro¬ 
vided following this reader service index which is provided as an addi¬ 
tional service by the publisher, who assumes no liabiiity for errors or 
omissions. ^Correspond directly with company. 
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Inquiry Na Page No. 

277 OyA TECH INC , . . 419 

278 QUALITY PRINTERS . 4^6 

279 QUANTUM SOFTWARE . . 3JJ 

280 QUINN-CURTIS . 420 

281 RADIO SHACK ... , . . CfV 

282 RADIO SHACK . 117 

283 RAIMA CORP . . 182 

285 RAINBOW TECHNOIJQCIIES. . 424 

284 RAINBOW technologies. .436 

187 REVOLUTION SOFTWARE INC . . Ill 

286 RICKERDATA INC . 422 

287 ROSE ELECTRONICS . 436 

288 S'NW ELEaR. & APPL . , 317 

2S9 Siao DIV. 696 CORP . ,. ,427 

29Q &100 DIV 696 CORR . . .427 

291 SAFE POWER SYSTEMS . 89 

292 SAFE POWER SYSTEMS . . 89 

293 SAFEWARE . 430 

294 SET' CORPORATION . . 169 

295 SCHNEDLER SYSTEMS 434 

296 SEAGATE TECHNOIOCY . . .278 

297 SEAGATE TECHNOLOGY . . ,278 

298 SEIDL COMPUTER ENGINEERING 420 

299 SILICON SPECIALTIES . . . 100 

300 SILICON SPECIAETIES . 300 

302 SOFT CIRCUITS, INC . 385 

303 BOFTCRAFT INC . 79 

304 SOFTKLONE DlSTRlBUtiNG .... 61 

‘ SOFTLINE CORP. 67 

305 SOFTLOCIC SOLUTIONS INC 275 


Inquiry Nol Page Na 


106 SORlJOClC SOLUTIONS INC . . 277 

307 SOFTRONtCS . . 416 

308 SOFTRONICS. 424 

309 SOFTWARE LINK THE.. 19 

310 SOFTWARE LINK. THE, , .19 

311 SOFTWA REPRODUaSiNTL,, 49 

112 software products JNTL .... 49 
311 SOLETEK INCHING VIH . . . 188 

316 SOLUTION SYSTEMS . 310 

317 SONY CORP. OF AMERICA_ 375 

374 SOPHIA SYSTEMS . . , . - = . 270 

398 SOPHISTICATED SOFTWARE . .400 

318 SORD COMPUTER .. 181 

319 SOFA technologies. 260 

320 SOURCE ELECTRONICS . . .334 

321 SOURCE ELECTRONICS ... 334 

■ SOURCE TELECOMR CORP. , .157 

122 SPECTRUM SOFTWARE 119 

123 STAR MICRON ICS . 80. 81 

324 STAR TECHNOLOGY 446 

326 STSC INC . 162, 163 

327 srsc INC_ 335 

‘ SUMMIT SCmARE TECHN.INC . 177 

328 SUN COAST SYSTEMS, , . . 78 

- SUNNYVALE COMMUNICATIONS 403 

329 SUNTRONICS CO. INC 415 

330 SYMMETRIC COMR SYS . . 19! 

Ill SYSTEMS STRATEGIES. 246 

332 TATUNG CO. OF AMERICA . . . 319 

331 TATUNG CO. OF AMERICA . 319 


Inquiry No. Page No. 


334 TAXAN, CORP. 173 

335 TAXAN. CORP . . . . 173 

336 TEAM tech INC. 24 

337 TECH PC. 26, 27 

338 TECH PC , . 26. 27 

339 TECHNOLAND. 179 

340 TEKTRONIX INC. 287 

* TEXAS INSTRUMENTS ... . . 381 

341 TIGERTRONICS .. .410 

142 TIMELINE. 428 

- TINNEV. ROBERT GRAPHICS. . .208 

343 TIPZ. ,, 424 

14! TOPAZ INC .. 122 

346 TOPAZ. INC. 122 

147 TORRINGTON COMPANY. THE . - 176 

348 TOSHIBA AMERICA INC 232, 233 

349 TOSHIBA AMERICA INC . . 350 

- TOSHIBA AMERECA/ISD . 392. 393 

* TRANSEC SYSTEMS INC 62. 63 

351 TRUE BASIC . 171 

353 TURflOPOWER SOFTWARE , 112 

354 TURNER HALL PUBLISHING 118 

355 TURNER HALL PUBLISHING . 363 

* TWA., . 215 

356 U.S. ROBOriCS. 58 

357 US. ROBOTICS . . 58 

358 US DISK . 423 

359 UNICORN ELECTRONICS, , ,424 

161 UNIVATION. 362 

362 VENTEL INC 11 


Inquiry Na Page Na 


363 VI SION ICS CORP. . 336 

364 VITAL SYSTEMS. . ..420 

366 VOTRAX INTERNATIONAL INC. . 282 

367 WAREHOUSE DATA PRODUCTS . 148 

368 WELLS AMERICAN . 13 

369 WESTECH .. 76 

370 WESTECH . 76 

371 WESTERN COMPUTER . 126 

372 WESTERN COMPUTER . 126 

371 WHITEWATER GROUP, THE.178 

375 WINTER CORP. . .5 

376 WINTER CORP. . 424 

177 WISETEK INT’L INC . 156 

378 WYSE TECHNOIOCY . 344. 145 

379 XEROX CORP . 40. 41 

ISO XYOUECT INC . . . 236 

383 ZIMCO INTERNATIONAL, . . 446 

* CorrfSfWttd di'rflrily coFMpsny 


INTE£!NATIONAL ADVERTISING SECTION 


500 

AMERICAN BUYING B EXPORT 



SERVICES. 

48K 

501 

ASHFORD INTL. INC . 

48 E 

■ 

byte marketing. 

48G 

502 

GREY MATTER 

481 

504 

MULTITECH INDUSTRIAL . . 

48A 

505 

PHILIPS. 48E. 

4IC 


SOFTWARE PRODUCTS INT'L . 

48L 


N£i jfiflwirier. Wrasf. 


TffS 


SUBSCRIBERS ONLY!* 

Use BYTE's Telephone Inquiry Processing System 

Using TIPS can bring product information as much as 10 days earZier 


BEND FOR YOUR 1) If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 

SUBSCRIBER I.D* CARD Card; attach mailer label We will immediately send your personal TIPS subscriber card. 


GrET FRERAHJED 


2) Write your Subscriber Number, as printed on your Subscriber 1,D. Card, in boxes in Step 5 below 
(Do not add O's to fill in blank boxes) 

3) Write numbers for information desired in boxes in Step Tb below* 

(Do not add O's to fdl in blank boxes.) 


CALL TIPS 


4) Now, on a Ibucb-ibne telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 


5) When TIPS says: “Enter Subscriber Number'- 

(Enter by pushing tbe numbers and symbols t# or * enclosed in the boxes] on telephone ; 
ignoring blank boxes) 

Enter □□□□□□□□llffl 


6) 


When TIPS says “Enter magazine code issue code” 
Enter H [II [H H] El [111 


ENTER YOUR 
INQUIRIES 


7a) When TIPS says “Enter (next) Inquiry Number” 

Enter one inquiry selection from below (ignore blank boxes) 

b) Repeat 7a as needed (maximum 17 inquiry numbers) 

i.nnniiia e.□□□iss] lo.□□□aiffl 14.□nnsiffl 




2. □□□nil 7. □□□nil 11. □□□Ilffl 15. □□□!] 

3. □□□Hi] 8. □□□[fflBl 12. □□OUffl 16. □□□!] 
4.0DD[fflffl g.nnnGDHl 13.DDn!lffl 17. 

6. □ □ n 111 ] 

i! 




END SESSION 

8) 

9) 

End session by entering 0 ® IS [H 1111 

Hang up after hearing final message 

If you are a subscriber and need assistance, call (603) 924-9281, 



1 


If you are not a aabscrib^ir fill out the subscription card found in this issue or, call BYTE Circulation 800-25S-5486. 
^Domestic and Canadian Subscribers Only! 
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NEC’S PINWRITER P5XL HAS MADE BLACK 

APRIMARYCOLOR 

Our Pinwriter* P5XL printer has changed forever the way people look at dot matrix printing. 

It’s the first 24-pin dot matrix printer to use a letter-quality multistrike film ribbon—the same 
ribbon used in typewriters and letter-quality printers, such as our Spinwriter* So for the first time 
in computer history there is a printer that honestly does everything. A printer that produces 

important letters and documents with crisp, black, true letter-quality 
printing. But with all the speed and graphics capability dot 
matrix printers are known for. 

Fast, black letter-quality printing will be the primary 
Actual fine printed teason many people will buy a P5XL printer. But there are 

plenty of other good reasons. In fact, it’s the most versatile printer 
ever created for personal computers. 

It can use an optional ribbon to print seven other colors plus black. And it has the best graphics 
resolution of any impact printer you can buy, due in part to our advanced 24-pin printhead. Plus it 
can print more type faces automatically than any other dot matrix printer. And it’s quiet and fast. 

You can also expect a P5XL printer to turn out millions of characters before it will need 
service because it has the highest reliability rating in the industry. And there’s a nationwide network 
of NEC Customer Service Centers to take care of maintenance. 

Now, while the Pinwriter P5XL performs a little black magic, you won't have to go in the 
red to buy it. 

The Pinwriter P5XL is the latest addition to the most advanced and extensive family of 24-pin 
printers available. See it at your dealer or for an information package that includes 

actual print samples, call 1-800-343-4418 (in MA 617-264*8635). 

Or write: NEC Information Systems, Dept. 1610, 
1414 Massachusetts Ave., Boxborough, MA 01719. 

’« NECHdNTER&IHEYanYSrOP 

1 WHENVOUWOTIHEMTO 



NEC 

NEC Information Systems, Inc. 















Tandy:. Better Again” 


The New 
Tandy 3000 




Four times the power 
of the IBNf PC/XT 
.. for less. 


The Tandy 3000 HL isnT just 
compatible with IBM’s PC/XT— 
it s better. Better because of its 
new 16-bit microprocessor that 
lets you process twice the data 
of IBM’s older, 8-bit design. Bet¬ 
ter because it has nearly twice 
the clock speed of the PC/XT. 

Better because you get more 
for less: only $1699. 

The Tandy 3000 HUs 512K 
RAM lets you run the software 
that yoiiVe grown accustomed 
to—at a much higher speed for 
greater efficiency. And you can 
expand with hard disk drives, 
modems, and more. 


The high power and low price 
of the Tandy 3000 HL make it 
perfect for offices requiring sev¬ 
eral workstations. And the 
ViaNet local area network can 
bring your 3000 HLs together 
with your existing MS-DOS 
based computers. Users and de¬ 
partments can be more efficient, 

Pius, the American-made 
Tandy 3000 HL is backed with 
total support, including our leas¬ 
ing, service and training plans. 

Get the facts today and you31 
agree: the Tandy 3000 HL 
(25-4070) is your basic building 
block for totd office automation. 


Avaifabie at over 1200 
Radio Shack Computer Centers and at 
participating Radio Shack stores and dealers. 

Radio /haeli 

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 


Send me an RSC-17 Computer Catalog. 

Mail To: Radio Shack. Oept. 87-A-3B9 I 
300 One Tandy Center, Fort Worth. TX 76102 ^ 

_ 


Company^ _ 
Afjdress_ 


City_ 
State 


■ 

I 


Price applies at Radio Shack Computer Centers and participating stores and dealers. Monitor sold separately. IBM/Registened TM Intemationai Business Machines Corp. MS-DOS / 

Registered TM Micmsoft Corp. ViaNet^ ViaNeiix. Inc. 


.. <-1 <11 












































